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MEMORY ICs

FUNCTION GUIDE

1. INTRODUCTION
1.1 Dynamic RAM

| CMOs I\‘{ 2

56K bit 1*

v-l 1M bit |*‘I 1Mx1 |‘

41 256K x 1 KM41C256-7 H KM41C256-8 H KM41C256-10 |
KM41C257-7 H KM41C257-8 H KM41C257-10 |

\—| KM41C258-7 H KM41C258-8 H KM41C258-10 |

‘*i 64K x 4 I—*AI KM41C464-7 I—I KM41C464-8 H KM41C464-10 |
AI KM41C466-7 l—l KM41C466-8 I——l KM41C466-10 I

AI KM41C1000C-6 H KM41C1000C-7 HJM41C1000C-8 J

AI KM41C1000CL-6 H KM41C1000CL-7 H KM41C1000CL-8 I
Al KM41C1000CSL-ﬂ——| KM41C1000CSL-7 I—-| KM41C1000CSL-8 |
—I KM41C1001C-6 H KM41C1001C-7 I——I KM41C1001C-8J

—-I KM41C1002C-6 H KM41C1002C-7 H KM41C1002C-8J

‘l 256K x 4 I~

—| KM44C256C-6 H KM44C256C-7 l——| KM44C256C-8 I

4| KM44C256CL-6 H KM44C2560L-7—|—| KM44C256CL-8 J
—I KM44C256CSL-6 H KM44C256CSL-7 I——-I KM44C2560$L-8J
——l KM44C266C-6 H KM44C266C-7 H KM44C266C-8 |
—I KM44C258C-6 I——' KM44C258C-7 |——| KM44C258C-8 J
——L KMMCZGBC-GH KM44C268C-7 I——l KM44C268C-8 I

s iy

LECTRONICS
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MEMORY ICs

FUNCTION GUIDE

4{ 4M bit I——| 4Mx1 l’

KM41C4000B-6 I—I

KM41C4000B-7 I—I KM41C4000B-8 |

KM41C4000BL-6 l—|

KM41CA000BL7 [—  KM41C4000BL8 |

KM41C4000BSL-6 I‘—-I

KM41C4000BSL-7 H KM41C4000BSL-8 |

*
KM41V4000B-8 l—l KM41V4000B-10 |

*
KM41V4000BL-8 I—l KM41V4000BL-10 I

*
KM41V4000BLL-8 I—l KM41V4000BLL-10 |

KM41C4001B-7 I—l KM41C4001B-8 |

KM41C4002B-7 H KM41C4002B-8 ]

SETE

KM44C1000B-7 ]—L KM44C1000B-8 ]

KM44C1000BL-7 |—| KM44C1000BL8 |

.W4461000BSL-7 |—| KM44C1000BSL-8 I

*
KM44V1000B-8 H KM44V1000B-10 |

*
KM44V1000BL-8 J——I KM44V1000BL-10 |

*
KM44V1000BLL-8 |—| KM44V1000BLL-10 |

KM44G1002B-7 I—I KM44C1002B-8 I

KM44C1010B-7 H KM44C1010B-8 ]

KM44C10128-7 J——| KM44C10128-8 |

KM44C10038:7 H KM44C10038-8 I

vy

ELECTRONICS
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MEMORY ICs FUNCTION GUIDE

4| 512Kx 8 I’ KM48C512A-6 I——L KM48C512A-7 |———I KM48C512A-8 |

KM48C512AL-6 '—I KM48C512AL-7 I——| KM48C512AL-8 |

KM48C512ALL-6 |—LKM480512ALL—7 |—| KM480512ALL-81

*

KM48V512A-7 I——I KM48V512A-8 |

*
KM48V512AL-7 I——| KM48V512AL-8 |

*
KM48V512ALL-7 J—L KM48V512ALL-8

KM49C512A-6 H KM49C512A-7 I—-—I KM439C512A-8 —I

KM49C512AL-6 H KM49C512AL-7 H KM49C512AL-8 I

4' 512Kx9 ]‘

KM49C512ALL-6 I—-—I KM49C512ALL-7 |——| KM490512ALL-8—|
*

KM49V256A-7 I——| KM49V256A-8 I

KM49V256AL-7 I—l KM49V256AL-8

KM49V256ALL-7 H KM49V256ALL-8 |

KM416C256A-6 H KM416C256A-7 H KM416C256A-8 1

KM416C256AL-6 |—LKM4160256AL-7 ]—-—-I KM416C256AL-8 |

4' 256K x 16 I‘

KM416C157A-6 '—L KM416C157A-7 I—-—| KM416C157A-8 |

KM416C157AL-6 l—-l KM416C157AL-7 H KM41SC157AL-8—|

KM416V256A-7 I——-l KM416V256A-8 |

KM416V256AL-7 I—I KM416V256AL-8 |

KM416V256ALL-7 l——l KM416V256ALL-8 |

LECTRONICS




MEMORY ICs

FUNCTION GUIDE

I CMOS |-

o
ES
g
n
(4]
D
X
X
=
e

KM418C256A-6 H

KM418C256A-7 H KM418C256A-8 I

KM418C256AL-6 I——I

KM418C256AL-7 I—-I KM418C256AL-8 |

KM418C256ALL-7 I——I KM418C256ALL-8 I

*

KM41C16101-7 | KM41C16101-8 I

 KM418V256A-7 H KM418V256A-8 I
*
KM418V256AL-7 H KM418V256AL-8 |
*
KM418V256ALL-7 I——l KM418V256ALL-8 |
4’ 16M bit 1»—| 16M x 1 }— KM41C16000-6 H KM41C16000-7 | | KM41C16000-8 |
KM41C16000L-6 |—| KM41C16000L-7 I | KM41C16000L-8 |
KM41C16100-6 H KM41C16100-7 | [ KM41C16100-8 |
KM41C16100L-6 H KM41C16100L-7 | | KM41C16100L-8 |
KM41C16001-6 H KM41C16001-7 | | KM41C16001-8—|

KM41C16002-7 | KM41C16002-8 |

KM41C16102-7 ] | KM41C16102-8 I

[ |

KM44C4000-7 ]—| KM44C4000-8

KM44C4000L-6 I—I

KM44C4000L-7 I——-I KM44C4000L-8

KM44C4100-6 |—|

KM44C41000L-6 I-—-I

KM44C4000L-7 I'—-l KM44C41000L-8

KM44C4002-6 |———|

KM44C4002-7 H KM44C4002-8

S+ -+t 1 [ ‘[ 1 [ [ 1 1

KM44C4102-6 I——I

KM44C4100-7 H KM44C4100-8 |

KM44C4102-7 I——-I KM44C4102-8

s v
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MEMORY ICs FUNCTION GUIDE

‘*I KM44C4010-6 H KM44C4010-7 I—' KM44C4010-8 |
4' KM44C4110-6 I———-[ KM44C4110-7 |—| KM44C4110-8 J
—-[ KM44C4012-6 I—I KM44C4012-7 H KM44C4012-8 I
‘UM44C4112—6 —H KM44C4112-7 I—l KM44C4112-8 |
* * *

'-I 2Mx8 J—‘-I KM48C2000-6 I——I KM48C2000-7 H KM48C2000-8 I
* * *
'—l KM48C2000L-6 l—l KM48C2000L-7 H KM48C2000L-8 |
* * *
4[ KM4BC2000LL-Sj———| KM48C2000LL-7 l——l KM48C2000LL-8 I
* * *
—IJMMCTIOO-G H KM48C2100-7 I——l KM48C2100-8 I
* * *
H KM48C2100L-6 H KM48C2100L-7 I—l KM48C2100L-8 I
* * *
—| KM48GC2100LL-6 H KM48C2100LL-7 l——| KM48C2100LL-8—|
* * *

\—l 1Mx 16 Iﬁ" KM416C1000-7 |—l KM416C1000-8 H KM416C1000-10 |
* * *
-—I KM416C1000L-7 I'——I KM416C1000L-8 H KM416G1000L-10 I
* * *
L-—| KM416C1000LL-7 l'—l KM416C1000LL-8 H KM416C1000LL-10 I
* * *
’——I KM416C1200-7 H KM416C1200-8 H KM416C1200-10 I
* * *
—-—I KM416C1200L-7 H KM416C1200L-8 |——| KM41GC1200L-101
* * *
——I KM416C1200LL-7 |——| KM416C1200LL-8 H KM41GC1200LL-1T|

* :New Product
t :Preliminary Product
tt : Under Development

ELECTRONICS



MEMORY ICs | FUNCTION GUIDE

1.2 Dynamic RAM Module

| cmos }T[ 256Kx8 [— KMMSB256CN-6 J——[ KMMs8256CN-7 [ —|  KMMS8256CN-8 |
—{ 256K><9J——| KMMS@256CN-7 ‘—r KMMS59256CN-8 ]

—[ 256Kx32H KMM5322560V/CVG-6H KMMS532256CV/CVG-7 H KMM532256CV/CVG-8 |

—{ 256K><36H KMM5362560/CG-7H KMM536256C/0G-8 |

f .
—l 512K x 32 |———| KMM32512CV/CVG-6 HKMM325120V/CVG-7 |———| KMM32512CV/CVG-8 |

——|512Kx36|—[: KMMS536512C/CG-7 H KMMS536512C/CG-8 H KMM536512C/CG-10 |

KMM536512CH-6 H KMMS536512CH-7 H KMMS536512CH-8 I

-—[ 512 ><40J—[:: KMM5405120/CG-6H KMM540512C/CG-7 H KMM540512C/CG-8 |

KMM540512CM-6 H KMM540512CM-7 H KMM540512CM-8 I

—| 1Mx8 |——| KMM581000C-6 H KMM581oooc-7J—{ KMMS581000C-8 I
—[ 1Mx9 ]——l KMMS591000C-6 H KMMS591000C-7 I———[ KMM591000C-8 |

—l /1MX8 J_—l KMM581000BN-6 l—l KMM581000BN-7 |—I KMM581000BN-8 I

KMMs81020BN-6 [— KMMS81020BN-7 |—{ KMMs810208N-8 |

| —|
H imMxe || KmmsstoooBN-s | KMst000BN-7 |—{ KMMsetoooeN-s |
_.l

KMM591020BN-6 H KMM591 02OBN-74|'—| KMM591020BN-8 |

——{ 1M><32J——| KMM5321000BV-6J—| KMM&21MBV-ﬂ—[ KMMs3210008V-8 |

ELECTRONICS



MEMORY ICs FUNCTION GUIDE

—1 1Mx 36 |——4| KMMS5361000B/BG-6 H KMMS5361000B/BG-7 H KMMS5361000B/BG-8 |

ﬂMM5361000BH-G |—| KMM5361000BH-7 H KMM5361000BH-8 |

~| KMM5361000BV/BVG-6 I-—-I KMM5361000BV/BVG-7 H KMM5361000BV/BVG-8 l

—@M5361 00082/B2G-61—1 KMM5361000B2/B2G-7 '—h(M M5361000B2/B2G-8 |

L{KMM53610003B/BG~6 I———| KMM53610003B/BG-7 |'—| KMM53610003B/BG-8 |

<! 1M x 40 h*l KMM5401000B/BG-6 |—| KMM5401000B/BG-7 H KMM5401000B/BG-8 |

4’ KMM5401000BM-6 l———l KMM5401000BM-7 I—L KMM5401000BM-8 |

‘I 2M x 32 l—l KMM5322000BV/BVG-6 |—| KMM5322000BV/BVG-7 I—IL(MM5322000BV/BVG-8 |

i2MX36 KMM53620003/BG-6H KMM5362000B/BG-7 I——l KMM53620008/BG-8 |

KMM5362000BH-6 H KMM5362000BH-7 I—L KMM5362000BH-8 I

KMM5362000B2/B2G-6 I——l KMM536200082/B2G-7 H KMM5362000B2/B2G-8 l

KMM5362003B/BG-6 H KMM5362003B/BG-7 I—l KMM5362003B/BG-8 |

‘I 2M x40 I—-—I KMM5402000B/BG-6H KMM5402000B/BG-7 I—LKMM54OZOOOB/BG-B |

*‘ KMM5402000BM-6 l——-l KMM5402000BM-7 I—L KMM54OZOOOBM-87

—L4an |——{ KMMS84000B/BP-6 H KMMS84000B/BP-7 |—| KMMS840008/BP-8 |

v‘I KMM584020B-6 |—| KMM584020B-7 |—| KMM584020B-8 I

—-—l 4M %<9 I———I KMM594000B-6 H KMM594000B-7 H KMM594000B-8 ]

*I KMM594020B-6 l—' KMM594020B-7 |—| KMM594020B-8 I

4| 4M x 36 KMM5364000B/BG-6 H KMM5364000B/BG-7 H KMM53640008/BG-8 I

s g '
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MEMORY ICs v FUNCTION GUIDE

‘ES(SKX32 I———ITMMS32256WNVG-6 I-——'jKMM532256W/WG-7 KMM532256W/WG-8 I

—ESGKX36H KMM536256W/WG-6 HKMMSSG256WNVG-7 I——-I KMM536256W/WG-8 l

—I 512K x 32 |—| KMM532512W/WG-6 |'—-| KMM532512W/WG-7 H KMM532512W/WG-8 l

—F‘nzxae H KMMS536512W/WG-6 H KMM536512W/WG-7 H KMMS536512W/WG-8 I

| 16M Base I»‘[ 4Mx 8 I——-I KMM584100N-6 |-——-| KMM584100N-7 I—-I KMM584100N-8 I
‘l 4M %9 H KMM594100N-6 H KMM594100N-7 H KMM594100N-8 j

—I 4Mx32 KMM5324000V/VG-6 H KMMS5324000V/VG-7 H KMM5324000V/VG-8 |

KMM5324100V/VG-6 HKMM53241 00V/V! G-LI—rKMM53241 00VNVG-8 ]

»1 aMx36 I»ﬁ KMM5364100/G-6 H KMMS5364100/G-7 H KMM5364100/G-81

-—I KMM5364000H-6 H KMM5364000H-7 H KMM5364000H-8 l
rKMM5364100H-6 HKMM5364100H-7 I—' KMM5364100H-8 I

—I 4M x40 |——{ KMM5404000/G-6 |———| KMMS5404000/G-7 H KMM5404000/G-8 |

—I KMM5404100/G-6 H KMM5404100/G-7 H KMM5404100/G-8 |

—|7 8Mx 32 |—\——| KMM5328000V/VG-6 l—-—' KMM5328000V/VG-7 H KMM5328000V/VG-8 |

4| KMM5328100VNG-6H KMM5328100V/VG-7 I———I KMM5328100V/VG-8 |

—| 8M x 36 KMM5368100G-6 |—| KMM5368100G-7 H KMM5368100G-8 I

KMM53%000H/HG-6J—F(MM5368000H/HG-7 |—| KMM5368000H/HG-8 |

KMM5368100H/HG-6 I—l KMM5368100H/HG-7 H KMM5368100H/HG-8 |

ELECTRONICS



MEMORY ICs FUNCTION GUIDE

16M x 8 |'-—I KMM5816000T-6 }—L KMM5816000T-7 H KMM5816000T-8 |
A{ KMM5816100T-6 H KMM5816100T-7 H KMM5816100T-8 J
16M %9 |>——-| KMM5916000T-6 I—l 'KMM5916000T-7 H KMM5916000T-8 |
-—{ KMM5916100T-6 H KMM5916100T-7 I——I KMM5916100T-8 I

ELECTRONICS



MEMORY ICs FUNCTION GUIDE

1.3 Video RAM

| cmosf—[ 256K bit H&KX4 H KM424C64-10 H KM424C64-12 ]
~[ 512K bit H 64K x8 H KM428C64-7 |—| KM428C64-8 H KM428C64-10 |
—{ 1M bit F4 256K x 4 KM424C256-8 I—l KM4240256-10J

KM424C256A-6 I—-I KM424C256A-7 H KM424C256A-8]

KM424C257-6 H KM424C257-7 | I KM424C257-8—|

\—l 128K x 8 I—-—' KM428C128-6 H KM428C128-7 J fKM4280128-8 I
—l 2M bit J‘—IZ’SSKXB KM428C256-6 l——-l KM428C256-7 |—-| KM428C256-8 l

KM428C257-6 I—-—-‘ KM428C257-7 |——I KM428C257-8 l

KM428C258-6 H KM428C258-7 H KM428C258-8 I

—{ 4M bit J——I 256K <16 Ii{ KM4216C256-6 Ij-i KM4216C256-7 J-TT—I KM4216C256-8 I

Tt Tt

Tt
‘I 8M bit H256K><32 I—l KM4232C256-6 I——| KM4232C256-7 H KM4232C256-8 l

11 Under Development

o 2°
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MEMORY ICs FUNCTION GUIDE

1.4 Static RAM
Low Power SRAM

lCMOS}*I 64K H 8Kx 8 H KM6264BL-7/7L J—l KM6264BL-10/10L H KM6264BL-12/12L |

256K 32KX8|T| KM62256BL-7/7L H KM62256BL-8/8L |—LKM622SGBL-1 0/10L H KM62256BL-12/12L I

KM62256BLI-7 I* KM62256BLI-10 I
Industril Temp Range Operation

KM62256BL-12V
N Wide Voltage Operation

i i
H[ KM62256CL-5/5L H KM62256CL-7/7L |—| KM62256CL-8/8L ’* KM622560L-10/10L|

* * * *
~| 512K H 64K x 8 H KM68512L-5/5L H KM68512L-7/7L H KM68512L-8/8L H KM68512L-10/10L I

*F iM |—l1 28K x BJﬂ KM681000L-7/7L H KM681000L-8/8L H KM681000L-10/10L H KM681000L-12/12L l

<| KM681000AL-7/7L H KM681000AL-8/8L j—LKM681 000AL-10/10L H KM681000AL-12/12L ]

4 KM681000ALI-7/7L I—— KM681000ALI-10/10L|
Industril Temp Range Operation

KM681000AL-12V
+ Wide Voltage Operation

i i
<| KM681 0008L-5/5d~| KM681000BL-7/7L |—| KM681000BL-8/8L J—I KM681000BL-10/10L |

if il f i
~| KM68V1000BL-5/5L H KM68V1000BL-7/7L HKM68V1000BL-B/8L HKM68V1 000BL-10/10IJ
Low Voltage Operation

* * * *
—[ KM684000L-5/5L H KM684000L-7/7L H KM684000L-8/8L H7KM684000L-10/10L—|

LD

i i 1 i
—I KM68V4000L-7/7LJ—| KM68V4000L-8/8L H KM68V4000L-10/10L H KM68V4000L-12/12L I
Low Voltage Operation

L s vy )
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FUNCTION GUIDE

Pseudo SRAM

ICMOSH ™ H128K><8

KM658128/L-8/8L H KM658128/L-10/10L H KM658128/L-12/12L I

* New Product
I Preliminary
1T Under Development

High Speed SRAM

KM6581 28/LD-8/8L—H KM658128/LD-10/10L H KM658128/LD-1 21 2ﬂ

| CMOS |~

—

64K

]

-|16K><4

KM6465B/BL-15 H KM6465B/BL-20 H KM6465B/BL-25J

KM6466B/BL-15 H KM6466B/BL-20 H KM6466B/BL-25 |

-IBKXBH KM6865B/BL-15 H KM6865B/BL-20 H KMSEGSB/BL-ZSJ

-l 256K}<| 64K x4 }-u/lS42588-1 5 KM64258B-20 KM64258B-25 J
1T (With OF) 1 i
H  KM64258C-15 |—— KM64258C-20 |— KM64258C-25 J
i il 1t
KM64V258C-15 KM64V258C-20 H KM64V258C-25 J
(Low Voltage Operation With OE)
KM64259B-15 KM64259B-20 H KM64259B-25 J
(Sep. 1/0 High-2)
KM64260B-15 KM64260B-20 H KM64260B-25 |
ep. I/O Low-. )

vy
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*I 32Kx 8 I“I KM68257B-15 H KM68257B-20 H KM68257B-25

KM68257BL-15 H KM68257BL-20 KM68257BL-25
17 (Data Retention Mode) i
—I KM68257C-15 H KM68257C-20
Tt it

KM68V257C-20 H KM68V257C-25
1 (Low Voltage Operation)

KM68V257-20 H KM68V257-25

. (Low Voltage Operation )

—

—

KM68257C-25 l

KM68V257C-30

KM68V257-30 |

*

KM616513-20 |—| KM616513-25

~|512K |>~|32K>< 16 KM616513-15 H KM616513-17
» (Revolutionary) *

KM616V513-17 KM616V513-20
(Revolutionary, Low Voltage Operation )

KM616V513-25 l

l CMOS |~l M |~| TMx1 H KM611001-20 H KM611001-25 KM611001-35 I
‘l 256K x 4 KM641001-17 KM641001-20 KM641001-25 H KM641001-35
1 -
KM641003-15 KM641003-17 KM641003-20 !
T (Revolutionary, With O) )
KM641005-20 KM641005-25 KM641005-35 l
i (Sep. I/0)
4[ 128K x 8 KM681001-20 KM681001-25 KM681001-35 |

1

KM681002-15 KM681002-17

(Revolutionary)

1
164Kx 16|— KM6161002-15

KM681002-20 |

KM6161002-17 KM6161002-20 I

-z Iz~ . . . . . . ‘. ° T QT T, T T T T

- L I, T, T T . T T T T

i (Revolutionary)

-| 4aM H 1Mx 4 I— KM644002-15 KM644002-20 KM644002-20 |
' (Revolutionary)

-'I 512Kx8 ‘— KM684002-15 KM684002-20 KM684002-25 J
t (Revolutionary)

1256»( x16 H KM6164002-20 KM6164002-25 KM6164002-30 |

(Revolutionary)

o 23
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BiCMOS SRAM

i i
BiCMOS ~| 256K } 64Kx 4 KM64B258A-8 H KM64B258A-10 H KM64B258A-12 |
TTLIIO n (With OE)

i i
KM64B261A-6 |—| KM64B261A-7 H KM64B261A-8 |
(Revolutionary, With OE)

¥ T f
-|32K><8H KMB8B257A-8 H KMB8B257A-10 H KM68B257A-12 |

i i i
‘-I KM68B261A-6 H KM68B261A-7 |—| KM68B261A-8 I
(Revolutionary)

=

i T
—isszgH KM69B257A-8 H KMB9B257A-10 KMB9B257A-12 |

* * * *,
~|1M 256K><4H KM64B1003-8 H KM64B1003-10 H KM64B1003-12 H KM64B1003-15 I
(Revolutionary, With OE)
*

* * *,
128K><8|—| KM68B1002-8 H KM68B1002-10 KM68B1002-12 H KM68B1002-15 I

(Revolutionary)

T

Specialty SRAM

* *

*
[cacke|-{ 208k [Hs2kxo|{  Kmracse-14 KM79C8519 |  KM7eCs624 |
(Synchronous Burst Cache)

i
-IS12K H32K><18H KM718B513-8 H KM718B513-9 H KM718B513-12 I
T 1 1
KM718BV513-8 KM718BV513-9 H KM718BV513-12 l
(Low Voltage Operation)
1 1 1
—I ™ H64Kx18|—| KM718BV86-8 KM718BV86-9 H KM718BV86-12 |
*(Low Voltage Operat cln) .

IASSPH M 256K><4H KM741006-10 I— KM741006-12 H KM741006-15 I
(Revolutionary, Sep. I/T )

(Synchronous)

128K><9l— KM791001-12 H KM791001-15 |— KM791001-20 |
Tt

1t t
64Kx 18 H KM718BV1003-6 KM718BV1003-8 H KM718BV1003-10 |
(Low Voltage Operation)

* : New Product
1 :Preliminary Product
tt : Under Development
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FUNCTION GUIDE

1.5 EEPROM
*Serial EEPROM

| omos |-{ 2sebit |—| 16xt6 kvescos! || KMeacosan || KwsscosaDn |
KMGsCO7I  [—| KMesCo7Gn [— KmeacozaDi |
| kot ff saxte || Kmescavi || KsscasavG |—|KsaCasGDNVGD)|
*
128x8 [—|  Kwesor |
— 2o 12816 KMoscosVi  |—]| KmoacseavGH |—|KmeacseGDVGDI |
* Kmoacssel | —| KMeacssen |—| KwssCsssGD |
128x 181 I—*r KMe3C57/V/! |—| KMg3C57GNG/I F~| KM93057GDNGD/I|
= ako 256 16 KMS3CBGV/ | —| KMS3C88GNVGH | —|KMS3Ce6GDVGD) |
*
kuoacsel || Kmsacssean || msacsescon |
28038 | rmoscerv || Kmssceravan |—{kmeaceraoveon|

*Parallel EEPROM

LCMOS |7{ 16K bit H 2Kx8

KM28C16/J-15 I—I KM28C16/J/1-20 H KM28C16/J/1-25 |

* KM28C17/J-15 HKM2BC17/J/I-2O I——| KM28C17/J/1-25 ~|

«{ 64K bit H 8K x 8 Fﬂ KM28C64A-12 H KM28064A/J/I-15J—-| KM28CB4A//1-20 |

TWZBCGSA/J/I-Q |—l KM28C65A/J/1-15 |———| KM28C65A/J/1-20 |

—-I KM28C64B/J/1-09 I—[ KM28C64B/J/1-12 H KM28C64B/J/I-15 |

*
‘I KMZSCGSB/J/I-OQH KM28C65B/J/1-12 H KM28C65B/J/I-15 I
*

~li56|< bit J—| 32Kx8 }4 KM28C256/J/1-15 I—[ KM2BC256/J/I-M—| KM28C256/J/1-25 |

4 KM28C256A//1-09 H KM28C256A/1-12 I—[ KM28C256A//1-1 51

s v
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*Flash- Memory

. * * *
CMOS M bitH 128K x8 H KM29C010/4/T-09 I——Lngcmoun-mH KM29CO10//T-12
i
- aMbit H Mx8 HKM29N8000JfI'/TR|
i
16M bit H 2Mx8 J—IKM29N16000J/T/TR|

: New Product
T :Preliminary Product
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1.6 Mask ROM

Low Density

—I 256K bit H 32Kx 8 H KM23C256(G)-12 H KM23C256(G)-15 H KM23C256(G)-20 |

1 512K bit |—| 64K x 8 H KM23C512(G)-12 H KM23C512(G)-15 H KM23C512(G)-20 l

4[ 1M bit H 128K x 8—I~rl KM23C1000-12 H KM23C1000-15 H KM23C1000-20 I

KM23C1001-12 I—r KM23C1001-15 H KM23C1001-20 j

KM23C1010(G/J)-12 |—| KM23C1010(G/J)-15 H KM23C1010(G/J)-20 |

KM23C1011(G)-12 H KM23C1011(G)-15 H KM23C1011(G)-20 l

— T T

KM23C2000(G)-20 H KM23C2000(G)-25

| ovos [H omor | 2sexxa |

KM23C2000(G)-15

*
KM23C2000A(G)-10 KM23C2000A(G)-12 J—L KM23C2000A(G)-15

KM23C2001(G)-15 KM23C2001(G)-20 H KM23C2001(G)-25

KM23C2001A(G)-10 KM23C2001A(G)-12 H KM23C2001A(G)-15

256K % 8/

128Kx 16 KM23C2100-20 |—L KM23C2100-25 l

KM23C2100-15

B e I e s s

*
KM23C2100A-10 KM23C2100A-12 |—L KM23C2100A-15 |

KM23C4000B(G)-12 KM23C4000B(G)-15 H KM23C4000B(G)-20

‘I 4M bit H 512K><8I~

KM23C4000H(G)-10 KM23C4000H(G)-12 |—L KM23C4000H(G)-15

M = I

KM23V4000B(G)-15

KM23C40001B(G)-12 KM23C40001B(G)-15 H KM23C40001B(G)-20

+
KM23V4000B(G)-20 H KM23V4000B(G)-25 |
KM23C4001H(G)-10 |

KM23C4001H(G)-12 H KM23C4001H(G)-15

KM23V4001B(G)-15

T T T T T T T T T T T. T

L= L 1

+
KM23V4001B(G)-20 J—l KM23V4001 B(G)-25—I

e ”
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LI 13K X8 1| KM23C4100B(G/FP)-12 H KM23C4100B(G/FP)-15 H KM23C4100B(G/FP)-20 |

I KM23C4100H(FP)-10 H KM23C4100H(FP)-12 WM23C41 00H(FP)-15 I

I KM23C4200B(J)-12 H KM23C4200B(J)-15 H KM23C4200B(J)-20 |

* :New Product
1 :Under Development

High Density

1 8M bit I>{ 1M><8—|

KM23C8000A(G)-15 KM23C8000A(G)-20 H KM23C8000A(G)-25

KM23C8000B(G)-10 KM23C8000B(G)-12 H KM23C8000B(G)-15

*

KM23C8005B(G)-12 H KM23C8005B(G)-15

KM23C8005B(G)-10

—+

B == - I EE=- o - B
B S = S i o

KM23Vv8000B(G)-20 KM23V8000B(G)-25 |

KM23V8000B(G)-15
KM23C8001A(G)-12 KM23C8001A(G)-20 H KM23C8001A(G)-20
KM23C8001B(G)-10 KM23C8001B(G)-12 H KM23C8001B(G)-15
KM23V8001B(G)-15 KM23V8001B(G)-20 H KM23V8001B(G)-25

—151‘2",{)(‘31’6' KM23C8100A(G)-15 I—-rKM23CB100A(G)-20 H KM23C8100A(G)-25

*
KM23C8105B(G)-10 H KM23C8105B(G)-12 H KM23C8105B(G)-15

KM23C8100B(G)-10 H KM23081OOB(G)-12—I'—| KM23C8100B(G)-15 l

B = B -

f i
KM23V8100B(G)-15 H KM23Vv8100B(G)-20 H KM23V8100B(G)-25

*
KM23C16100A-12 KM23C16100A-15 H KM23C16100A-20

KM23V16100A-20

KM23C16101A-12 KM23C16101A-15 H KM23C16101A-20

1,
1

KM23V16100A-25 W KM23V16100A-30 I
*

B o =
T T T 7T

1,
i
KM23V16101A-20 KM23V16101A-25 H KM23V16101A-30

o 28

ELECTRONICS



MEMORY ICs FUNCTION GUIDE

Mxa H KM23C16000(G)-15 H KM23C16000(G)-20 ]—LKM23016000(G)-25 I

*

* *
KM23C16000A(G)-12 H KM23C16000A(G)-15 HKMZSC1 6000A(G)-20 J

*

* *
KM23C16005A(G)-12 H KM23C16005A(G)-15 H KM23C16005A(G)-20 l

i T
KM23V16000A(G)-20 HKM23V1 6000A(G)-25 H KM23V16000A(G)-30 |

*

* *
*[ 32M bit 2Mx 16 ]‘[ KM23C32000-15 H KM23C32000-20 H KM23C32000-25 I

*

* *
AI KM23C32005-15 —H KM23C32005-20 H KM23C32005-25 l
*

* *
s —L KM23C32000G-15 H KM23C32000G-20 H KM23C32000G-25 |

* * *
*I KM23C32005G-15 H KM23C32005G-20 H KM23C32005G-25 I

* : New Product
T :Under Development
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2. PRODUCT GUIDE
2.1 Dynamic RAM

Capacity Part Number Organization | Speed(ns) | Technology Features Packages Remark
256K bit | KM41C256P 256K x 1 70/80/100 CMOS | FastPage 16 Pin DIP Now
KM41C256J 256K x 1 70/80/100 CMOS Fast Page 18 Pin PLCC Now
KM41C2562 256K x 1 70/80/100 CMOS | FastPage 16 Pin ZIP Now
KM41C257P 256K x 1 70/80/100 CMOS | Nibble Mode 16 Pin DIP Now
KM41C257J 256K x 1 70/80/100 CMOS | Nibble Mode 18 Pin PLCC Now
KM41C257Z 256K x 1 70/80/100 CMOS | Nibble Mode 16 Pin ZIP Now
KM41C258P 256K x 1 70/80/100 CMOS | Static Column 16 Pin DIP Now
KM41C258J 256K x 1 70/80/100 CMOS | Static Column 18 Pin PLCC Now
KM41C2582 256K x 1 70/80/100 CMOS | Static Column 16 Pin ZIP Now
KM41C464P 64K x 4 70/80/100 CMOS | FastPage 18 Pin DIP Now
KM41C464J 64K x 4 70/80/100 CMOS Fast Page 18 Pin PLCC Now
KM41C464Z 64K x 4 70/80/100 CMOS | Fast Page 20Pin ZIP Now
KM41C466P 64K x 4 70/80/100 CMOS Static Column 18 Pin DIP Now
KM41C466J 64K x4 70/80/100 CMOS | Static Column 18 Pin PLCC Now
KM41C466Z 64K x4 70/80/100 CMOS | Static Column 20 Pin ZIP Now
1M bit KM41C1000CP 1M x1 60/70/80 CMOS Fast Page 18 Pin DIP Now
KM41C1000CJ Mx1 60/70/80 CMOS | FastPage 20 Pin SOJ Now
KM41C1000CZ iMx1 60/70/80 CMOS | FastPage 20 Pin ZIP Now
KM41C1000CV IMx1 60/70/80 CMOS | FastPage 20 Pin TSOP-I(Forward) Now
KM41C1000CVR IMx1 60/70/80 CMOS | FastPage 20 Pin TSOP-I(Reverse) Now
KM41C1000CT IMx1 60/70/80 CMOS | FastPage 20 Pin TSOP-II(Forward) Now
KM41C1000CTR IMx1 60/70/80 CMOS | FastPage 20 Pin TSOP-lI(Reverse) Now
KM41C1000CLP Mx1 60/70/80 CMOS | FastPage 18 Pin DIP Now
KM41C1000CLJ 1Mx1 60/70/80 CMOS Fast Page 20 Pin SOJ Now
KM41C1000CLZ iMx1 60/70/80 CMOS | FastPage 20 Pin ZIP Now
KM41C1000CLV 1Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now
KM41C1000CLVR Mx1 60/70/80 CMOS | FastPage 20 Pin TSOP-I(Reverse) Now
KM41C1000CLT Mx1 60/70/80 CMOS | FastPage 20 Pin TSOP-II(Forward) Now
KM41C1000CLTR IMx1 60/70/80 CMOS | FastPage 20 Pin TSOP-lI(Reverse) Now
KM41C1000CSLP IMx1 60/70/80 CMOS | FastPage 18 Pin DIP Now
KM41C1000CSLJ iMx1 60/70/80 CMOS | FastPage 20 Pin SOJ Now
KM41C1000CSLZ IMx1 60/70/80 CMOS | FastPage 20 Pin ZIP Now
KM41C1000CSLV 1Mx1 60/70/80 CMOS | FastPage 20 Pin TSOP-I(Forward) Now
KM41C1000CSLVR | 1M x1 60/70/80 CMOS | FastPage 20 Pin TSOP-(Reverse) Now
KM41C1000CSLT 1Mx1 60/70/80 CMOS | FastPage 20 Pin TSOP-II(Forward) Now
KM41C1000CSLTR |  {Mx1 60/70/80 CMOS | FastPage 20 Pin TSOP-li(Reverse) Now
* KM41C1000CG Mx1 60/70/80 CMOS | FastPage 18 Pin PLCC Now
* KM41C1000CLG 1Mx1 60/70/80 CMOS | FastPage 18PinPLCC Now
* KM41G1000CSLG IMx1 60/70/80 CMOS | FastPage 18 Pin PLCC Now
KM41C1001CP IMx1 60/70/80 CMOS | Nibble Mode 18 Pin DIP Now
KM41C1001CJ IMx1 60/70/80 CMOS Nibble Mode 20 Pin SOJ Now
KM41C1001CZ 1Mx1 60/70/80 CMOS Nibble Mode 20 Pin ZIP Now
KM41C1001CV Mx1 60/70/80 CMOS | Nibble Mode 20 Pin TSOP-I(Forward) Now
KM41C1001CVR IMx1 60/70/80 CMOS | Nibble Mode 20 Pin TSOP-(Reverse) Now
KM41C1001CT Mx1 60/70/80 CMOS | Nibble Mode 20 Pin TSOP-lI(Forward) Now
KM41C1001CTR IMx1 60/70/80 CMOS | Nibble Mode 20 Pin TSOP-li(Reverse) Now
KM41C1002CP IMx 1 60/70/80 CMOS | Static Column 18 Pin DIP Now
KM41C1002CJ 1Mx1 60/70/80 CMOS | Static Column 20 Pin SOJ Now
KM41C1002CZ 1Mx1 60/70/80 CMOS | Static Column 20 Pin ZIP Now
KM41C1002CV 1Mx1 60/70/80 CMOS | Static Column 20 Pin TSOP-I(Forward) Now

o 3°
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Dynamic RAM (Continued)

Capacity Part Number Organization | Speed(ns) | Technology Features Packages Remark

1M bit KM41C1002CVR IMx1 60/70/80 CMOS Static Column 20 Pin TSOP-I(Reverse) Now
KM41C1002CT iMx1 60/70/80 CMOS Static Column 20 Pin TSOP-II(Forward) Now
KM41C1002CTR 1Mx 1 60/70/80 CMOS Static Column 20 Pin TSOP-lI(Reverse) Now
KM44C256CP 256K x 4 60/70/80 CMOS Fast Page 20 Pin DIP Now
KM44C256CJ 256K x 4 60/70/80 CMOS Fast Page 20 Pin SOJ Now
KM44C256CZ 256K x 4 60/70/80 CMOS Fast Page 20 PinZIP Now
KM44C256CV 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now
KM44C256CVR 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Reverse) Now
KM44C256CT 256K X 4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Forward) Now
KM44C256CTR 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-lI(Reverse) Now
KM44C256CLP 256K x 4 60/70/80 CMOS Fast Page 20 Pin DIP Now
KM44C256CLJ 256K x 4 60/70/80 CMOS Fast Page 20 Pin SOJ Now
KM44C256CLZ 256K x 4 60/70/80 CMOS Fast Page 20 Pin ZIP Now
KM44C256CLV 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now
KM44C256CLVR 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Reverse) Now
KM44C256CLT 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Forward) Now
KM44C256CLTR 256K x 4 60/70/80 | CMOS Fast Page 20 Pin TSOP-II(Reverse) Now
KM44C256CSLP 256K x4 60/70/80 CMOS Fast Page 20 Pin DiP Now
KM44C256CSLJ 256K X 4 60/70/80 CMOS Fast Page 20 Pin SOJ Now
KM44C256CSLZ 256K x 4 60/70/80 CMOS Fast Page 20PinZIP Now
KM44C256CSLV 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now
KM44C256CSLVR 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Reverse) Now
KM44C256CSLT 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-lI(Forward) Now
KM44C256CSLTR 256K x 4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Reverse) Now
KM44C266CP 256K x 4 60/70/80 CMOS Fast Page with WPB 20 Pin DIP Now
KM44C266CJ 256K x 4 60/70/80 CMOS Fast Page with WPB 20 Pin SOJ Now
KM44C266CZ 256K x4 60/70/80 | CMOS | FastPagewithWPB | 20 Pin ZIP Now
KM44C266CV 256K x4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-I(Forward) Now
KM44C266CVR 256K x4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-I(Reverse) Now
KM44C266CT 256K x 4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-II(Forward) Now
KM44C266CTR 256K x 4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-lI(Reverse) Now
KM44C258CP 256K x 4 60/70/80 CMOS | Static Column 20 Pin DIP Now
KM44C258CJ 256K x4 60/70/80 CMOS | Static Column 20 Pin SOJ Now
KM44C258CZ 256K x 4 60/70/80 CMOS Static Column 20 Pin ZIP Now
KM44C258CV 256K x 4 60/70/80 CMOS Static Column 20 Pin TSOP-I(Forward) Now
KM44C258CVR 256K x4 60/70/80 CMOS | Static Column 20 Pin TSOP-|(Reverse) Now
KM44C258CT 256K x 4 60/70/80 CMOS Static Column 20 Pin TSOP-lI(Forward) Now
KM44C258CTR 256K x 4 60/70/80 CMOS | Static Column 20 Pin TSOP-II(Reverse) Now
KM44C268CP 256K x 4 60/70/80 CMOS Static Column with WPB | 20 Pin DIP Now
KM44C268CJ 256K x 4 60/70/80 CMOS Static Column with WPB | 20 Pin SOJ Now
KM44C268CZ 256K X 4 60/70/80 CMOS | Static Column with WPB | 20 Pin ZIP Now
KM44C268CV 256K x 4 60/70/80 CMOS | Static Column with WPB | 20 Pin TSOP-I(Forward) Now
KM44C268CVR 256K x 4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-I(Reverse) Now
KM44C268CT 256K x 4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-II(Forward) Now
KM44C268CTR 256K x 4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-II(Reverse) Now

4M bit KM41C4000BP AMx1 60/70/80 CMOS Fast Page 20 Pin DIP Now
KM41C4000BJ AMx1 60/70/80 CMOS Fast Page 20 Pin SOJ Now
KM41C4000BZ 4Mx1 60/70/80 CMOS Fast Page 20 PinZIP Now
KM41C4000BV 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-|(Forward) Now
KM41C4000BVR AMx1 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Reverse) Now
KM41C4000BT AM X1 60/70/80 CMOS Fast Page 20 Pin TSOP-lI(Forward) Now

s uvig )
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Dynamic RAM (Continued)
Capacity Part Number Organization | Speed(ns) | Technology Features Packages Remark

4M bit KM41C4000BTR 4Mx 1 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Reverse) Now
KM41C4000BLP aMx1 60/70/80 CMOS | FastPage 20 Pin DIP Now
KM41C4000BLJ 4Mx1 60/70/80 CMOS Fast Page 20 Pin SOJ Now
KM41C4000BLZ 4Mx1 60/70/80 CMOS Fast Page 20 Pin ZIP Now
KM41C4000BLV 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now
KM41C4000BLVR AMx1 60/70/80 CMOS | FastPage 20 Pin TSOP-I(Reverse) Now
KM41C4000BLT AMx1 60/70/80 CMOS - | FastPage 20 Pin TSOP-li(Forward) Now
KM41C4000BLTR 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-li(Reverse) Now
KM41C4000BSLP 4Mx1 60/70/80 CMOS Fast Page 20 Pin DIP Now
KM41C4000BSLJ aMx1 60/70/80 CMOS Fast Page 20 Pin SOJ Now
KM41C4000BSLZ 4Mx1 60/70/80 CMOS Fast Page 20 Pin ZIP Now
KM41C4000BSLV 4Mx1 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now
KM41C4000BSLVR | 4Mx 1 60/70/80 CMOS | FastPage 20 Pin TSOP-I(Reverse) Now
KM41C4000BSLT aMx1 60/70/80 CMOS | FastPage 20 Pin TSOP-II(Forward) Now
KM41C4000BSLTR |  4Mx 1 60/70/80 CMOS | FastPage 20 Pin TSOP-lI(Reverse) Now
KM41C4001BP AMx 1 60/70/80 CMOS Nibble 20 Pin DIP Now
KM41C4001BJ aMx1 60/70/80 CMOS | Nibble ‘| 20 Pin SOJ Now
KM41C4001BZ AMx1 60/70/80 CMOS Nibble 20 Pin ZIP Now
KM41C4001BT aMx1 60/70/80 CMOS | Nibble 20 Pin TSOP-lI(Forward) Now
KM41C4001BTR 4Mx 1 60/70/80 CMOS Nibble 20 Pin TSOP-II(Reverse) Now
KM41C4001BV AMx1 60/70/80 CMOS | Nibble 20 Pin TSOP-I(Forward) Now
KM41C4001BVR 4Mx1 60/70/80 CMOS Nibble 20 Pin TSOP-I(Reverse) Now
KM41C4002BP AMx1 60/70/80 CMOS | Static Column 20 Pin DIP Now
KM41C4002BJ AMx1 60/70/80 CMOS | Static Column 20 Pin SOJ Now
KM41C40028Z 4Mx1 60/70/80 CMOS Static Column 20 Pin ZIP Now
KM41C4002BT AMx1 60/70/80 CMOS | Static Column 20 Pin TSOP-Il(Forward) Now
KM41C4002BTR AMx1 60/70/80 CMOS | Static Column 20 Pin TSOP-II(Reverse) Now
KM41C4002BV 4AMx1 60/70/80 CMOS | Static Column 20 Pin TSOP-I(Forward) Now
KM41C4002BVR 4Mx1 60/70/80 CMOS Static Column 20 Pin TSOP-I(Reverse) Now

* KM41V4000BP 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now
* KM41V4000BJ AMx1 70/80 CMOS | FastPage(3.3V) 20 Pin SOJ Now
* KM41V4000BZ 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now
* KM41V4000BT AMx 1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-I(Forward) Now
* KM41V4000BTR aMx1 70/80 CMOS | Fast Page(3.3V) 20 Pin TSOP-li(Reverse) Now
* KM41V4000BV aMx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-|(Forward) Now
* KM41V4000BVR aMx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-I(Reverse) Now
* KM41V4000BLP AMx 1 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now
* KM41V4000BLJ aMx1 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now
* KM41V4000BLZ aMx1 70/80 CMOS | FastPage(3.3V) 20 Pin ZIP Now
* KM41V4000BLT aMx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-lI(Forward) Now
* KM41V4000BLTR 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-lI(Reverse) Now
* KM41V4000BLV AMX1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-I(Forward) Now
* KM41V4000BLVR AMx1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-I(Reverse) Now
* KM41V4000BLLP AMx1 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now
* KM41V4000BLLJ 4Mx1 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now
* KM41V4000BLLZ 4AMx1 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now
* KM41V4000BLLT aMx1 70/80 CMOS | FastPage(33V) 20 Pin TSOP-li(Forward) Now
* KM41V4000BTLLR AMX1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-li(Reverse) Now
* KM41V4000BLLV 4Mx 1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-I(Forward) Now
* KM41V4000BVLLR aMx 1 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-I(Reverse) Now
KM44C1000BP 1Mx4 60/70/80 CMOS Fast Page 20 Pin DIP Now
KM44C1000BJ iMx4 60/70/80 CMOS | FastPage 20 Pin SOJ Now
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4M bit KM44C1000BZ 1Mx4 60/70/80 CMOS | FastPage 20 PinZIP Now
KM44C1000BT 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Forward) Now
KM44C1000BTR 1Mx 4 60/70/80 CMOS Fast Page 20 Pin TSOP-lI(Reverse) Now
KM44C1000BV 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now
KM44C1000BVR 1Mx4 60/70/80 CMOS | FastPage 20 Pin TSOP-I(Reverse) Now
KM44C1000BLP 1M x4 60/70/80 CMOS Fast Page 20 Pin DIP Now
KM44C1000BLJ IMx4 60/70/80 CMOS | Fast Page 20 Pin SOJ Now
KM44C1000BLZ 1Mx4 60/70/80 CMOS Fast Page 20 PinZIP Now
KM44C1000BLT 1Mx 4 60/70/80 CMOS | FastPage 20 Pin TSOP-Il(Forward) Now
KM44C1000BLTR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-II(Reverse) Now
KM44C1000BLV Mx4 60/70/80 CMOS | FastPage 20 Pin TSOP-|(Forward) Now
KM44C1000BLVR Mx4 60/70/80 CMOS | FastPage 20 Pin TSOP-I(Reverse) Now
KM44C1000BSLP IMx4 60/70/80 CMOS | FastPage 20 Pin DIP Now
KM44C1000BSLJ 1Mx4 60/70/80 CMOS Fast Page 20 Pin SOJ Now
KM44C1000BSLZ Mx4 60/70/80 CMOS | FastPage 20 PinZIP Now
KM44C1000BSLT Mx4 60/70/80 CMOS | FastPage 20 Pin TSOP-II(Forward) Now
KM44C1000BSLTR 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-lI(Reverse) Now
KM44C1000BSLV 1Mx4 60/70/80 CMOS Fast Page 20 Pin TSOP-I(Forward) Now
KM44C1000BSLVR |  1Mx4 60/70/80 CMOS | FastPage 20 Pin TSOP-I(Reverse) Now
KM44C1002BP 1Mx4 60/70/80 CMOS Static Column 20 Pin DIP Now
KM44C1002BJ 1Mx4 60/70/80 CMOS | Static Column 20 Pin SOJ Now
KM44C1002BZ 1Mx 4 60/70/80 CMOS | Static Column 20 PinZIP Now
KM44C1002BT 1Mx4 60/70/80 CMOS Static Column 20 Pin TSOP-li{Forward) Now
KM44C1002BTR 1Mx4 60/70/80 CMOS | Static Column 20 Pin TSOP-il(Reverse) Now
KM44C1002BV 1IMx4 60/70/80 CMOS Static Column 20 Pin TSOP-I(Forward) Now
KM44C1002BVR 1Mx4 60/70/80 CMOS | Static Column 20 Pin TSOP-I(Reverse) Now
KM44C1010BP iMx4 60/70/80 CMOS | FastPagewithWPB | 20 Pin DIP Now
KM44C1010BJ Mx4 60/70/80 CMOS | FastPagewithWPB | 20 Pin SOJ Now
KM44C1010BZ 1Mx4 60/70/80 CMOS Fast Page with WPB 20 Pin ZIP Now
KM44C1010BT 1Mx4 60/70/80 CMOS | Fast Page with WPB 20 Pin TSOP-1I(Forward) Now
KM44C1010BTR 1M x4 60/70/80 CMOS Fast Page with WPB 20 Pin TSOP-II(Reverse) Now
KM44C1010BV 1Mx4 60/70/80 CMOS | Fast Page with WPB 20 Pin TSOP-I(Forward) Now
KM44C1010BVR Mx4 60/70/80 CMOS | FastPagewithWPB | 20 Pin TSOP-I(Reverse) Now
KM44C1012BP 1Mx4 60/70/80 CMOS Static Column with WPB | 20 Pin DIP Now
KM44C1012BJ 1Mx4 60/70/80 CMOS Static Column with WPB | 20 Pin SOJ Now
KM44C1012BZ 1Mx4 60/70/80 CMOS | Static Column with WPB | 20 Pin ZIP Now
KM44C1012BT iMx4 60/70/80 CMOS | Static Column with WPB | 20 Pin TSOP-Ii(Forward) Now
KM44C1012BTR Mx4 60/70/80 CMOS | Static Column with WPB | 20 Pin TSOP-Il(Reverse) Now
KM44C1012BV 1Mx4 60/70/80 CMOS | Static Column with WPB | 20 Pin TSOP-(Forward) Now
KM44C1012BVR 1M x4 60/70/80 CMOS Static Column with WPB | 20 Pin TSOP-I(Reverse) Now

* KM44V1000BP 1M x4 70/80 CMOS Fast Page(3.3V) 20 Pin DIP Now
* KM44V1000BJ Mx4 70/80 CMOS Fast Page(3.3V) 20 PinSOJ Now
* KM44V1000BZ 1Mx4 70/80 CMOS | FastPage(3.3V) 20PinZIP Now
* KM44V1000BT iMx4 70/80 CMOS | FastPage(3.3V) 20 Pin TSOP-lI(Forward) Now
* KM44V1000BTR Mx4 70/80 CMOS | FastPage(3.3V) 20 Pin TSOP-II(Reverse) Now
* KM44V1000BV Mx4 70/80 CMOS | Fast Page(3.3V) 20 Pin TSOP-(Forward) Now
* KM44V1000BVR Mx4 70/80 CMOS | FastPage(3.3V) 20 Pin TSOP-|(Reverse) Now
* KM44V1000BLP IMx4 70/80 CMOS | FastPage(3.3V) 20 Pin DIP Now
* KM44V1000BLJ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now
* KM44V1000BLZ iMx 4 70/80 CMOS Fast Page(3.3V) 20 Pin ZIP Now
* KM44V1000BLT 1Mx4 70/80 CMOS | FastPage(3.3V) 20 Pin TSOP-II(Forward) Now
* KM44V1000BLTR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-II(Reverse) Now
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* KM44V1000BLV 1Mx4 70/80 CMOS | FastPage(3.3V) 20 Pin TSOP-I(Forward) Now
* KM44V1000BLVR Mx4 70/80 CMOS | FastPage(3.3V) 20 Pin TSOP-I{Reverse) Now
*KM44V1000BSLP | 1M x4 70/80 CMOS | FastPage(3.3V) 20 Pin DIP Now
* KM44V1000BSLJ 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin SOJ Now
*KM44V1000BSLZ |  1Mx4 70/80 CMOS | FastPage(33V) 20 Pin ZIP Now
* KM44V1000BSLT 1Mx4 70/80 CMOS | FastPage(3.3V) 20 Pin TSOP-ll(Forward) Now
* KM44V1000BSLTR 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-li(Reverse) Now
* KM44V1000BSLV 1Mx4 70/80 CMOS Fast Page(3.3V) 20 Pin TSOP-I(Forward) Now
* KM44V1000BSLVR |  1Mx4 70/80 CMOS | FastPage(3.3V) 20 Pin TSOP-I(Reverse) Now

4M B/W | KM48C512AJ 512Kx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now
KM48C512AZ 512K x8 60/70/80 CMOS | FastPage 28PinZIP Now
KM48C512AT 512K x8 60/70/80 CMOS Fast Page 28 Pin TSOP-lI(Forward) Now
KM48C512ATR 512K x8 60/70/80 CMOS Fast Page 28 Pin TSOP-lI(Reverse) Now
KM48C512AL) 512K x 8 60/70/80 CMOS Fast Page 28 Pin SOJ Now
KM48C512ALZ 512Kx8 60/70/80 CMOS Fast Page 28 PinZIP Now
KM48C512ALT 512K x8 60/70/80 CMOS | FastPage 28 Pin TSOP-II(Forward)
KM48C512ALTR 512K x8 60/70/80 CMOS | FastPage 28 Pin TSOP-Il(Reverse) Now
KM48C512ALLY 512Kx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now
KM48C512ALLZ 512K x8 60/70/80 CMOS Fast Page 28 Pin ZIP Now
KM48C512ALLT 512Kx8 60/70/80 CMOS | FastPage 28 Pin TSOP-li(Forward) Now
KM48C512ALLTR 512K x 8 60/70/80 CMOS Fast Page 28 Pin TSOP-}I(Reverse) Now
* KM48V512AJ 512Kx 8 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now
* KM48V512AZ 512K x 8 70/80 CMOS | FastPage(3.3V) 28Pin ZIP Now
* KM48V512AT 512K x 8 70/80 CMOS | FastPage(33V) 28 Pin TSOP-ll(Forward) Now
* KM48V512ATR 512K 8 70/80 | . CMOS | FastPage(3.3V) 28 Pin TSOP-II(Reverse) Now
* KM48V512AL 512Kx8 70/80 CMOS | FastPage(33V) 28 Pin SOJ Now
* KM48V512ALZ 512K x 8 70/80 CMOS Fast Page(3.3V) 28 Pin ZIP Now
* KM48V512ALT 512K x8 70/80 CMOS | FastPage(3.3V) 28 Pin TSOP-lI(Forward) Now
* KM48V512ALTR 512Kx 8 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-II(Reverse) Now
* KM48V512ALLJ 512Kx8 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now
* KM48V512ALLZ 512K 8 70/80 CMOS | FastPage(3.3V) 28 Pin ZIP Now
* KM48V512ALLT 512Kx 8 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-li(Forward) Now
*KM48V512ALLTR | 512K x8 70/80 CMOS | FastPage(3.3V) 28 Pin TSOP-li(Reverse) Now
KM49C512AJ 512Kx9 60/70/80 CMOS | FastPage 28 Pin SOJ Now
KM49C512AZ 512Kx9 60/70/80 CMOS Fast Page 28 Pin ZIP Now
KM49C512AT 512Kx9 60/70/80 | CMOS | FastPage 28 Pin TSOP-ll(Forward) Now
KM49C512ATR 512Kx9 60/70/80 CMOS Fast Page 28 Pin TSOP-li(Reverse) Now
KM49C512ALJ 512Kx9 60/70/80 CMOS Fast Page 28 Pin SOJ Now
KM49C512ALZ 512K x9 60/70/80 CMOS Fast Page 28 Pin ZIP Now
KM49C512ALT 512Kx9 60/70/80 CMOS Fast Page 28 Pin TSOP-II(Forward) Now
KM49C512ALTR 512Kx9 60/70/80 | CMOS | FastPage 28 Pin TSOP-ll(Reverse) |  Now
KM49C512ALLY 512Kx9 60/70/80 CMOS Fast Page 28 Pin SOJ Now
KM49C512ALLZ | 512Kx9 60/70/80 CMOS | FastPage 28PinZIP Now
KM49C512ALLT 512K x9 60/70/80 CMOS | FastPage 28 Pin TSOP-li(Forward) Now
KM49C512ALLTR 512Kx9 60/70/80 CMOS Fast Page 28 Pin TSOP-li(Reverse) Now
* KM49V512AJ 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin SOJ Now
* KM49V512AZ 512Kx9 70/80 CMOS | FastPage(3.3V) 28 Pin ZIP Now
* KM49V512AT 512Kx 9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-Il(Forward) Now
* KM49V512ATR 512Kx9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-II(Reverse) Now
* KM49V512ALJ 512Kx9 70/80 CMOS | FastPage(3.3V) 28 Pin SOJ Now
* KM49V512ALZ 512KX9 70/80 CMOS | FastPage(33V) 28 Pin ZIP Now
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* KM49V512ALT 512K %9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-l|(Forward) Now
* KM49V512ALTR 512K x9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-lI(Reverse) Now
* KM49V512ALLY 512K x9 70/80 CMOS | Fast Page(3.3V) 28 Pin SOJ Now
* KM49V512ALLZ 512Kx9 70/80 CMOS Fast Page(3.3V) 28 PinZIP Now
* KM49V512ALLT 512K x9 70/80 CMOS Fast Page(3.3V) 28 Pin TSOP-li(Forward) Now
* KM49V512ALLTR 512K x9 70/80 CMOS | FastPage(3.3V) 28 Pin TSOP-II(Reverse) Now

KM416C256AJ 256K x 16 60/70/80 CMOS Fast Page 40 Pin SOJ Now
KM416C256AZ 256K x 16 60/70/80 CMOS | FastPage 40PinZIP Now
KM416C256AT 256K X 16 60/70/80 CMOS | FastPage 40 Pin TSOP-|l(Forward) Now
KM416C256ATR 256K x 16 60/70/80 CMOS | FastPage 40 Pin TSOP-Il(Reverse) Now
KM416C256ALJ 256K x 16 60/70/80 CMOS | FastPage 40 Pin SOJ Now
KM416C256ALZ 256K % 16 60/70/80 CMOS Fast Page 40PinZIP Now
KM416C256ALT 256K x 16 60/70/80 CMOS Fast Page 40 Pin TSOP-I|(Forward) Now
KM416C256ALTR | 256K x 16 60/70/80 CMOS | FastPage 40 Pin TSOP-lI(Reverse) Now
KM416C256ALLS 256K X 16 60/70/80 CMOS | FastPage 40 Pin SOJ Now
KM416C256ALLZ | 256K x 16 60/70/80 CMOS | FastPage 40 PinZIP Now
KM416C256ALLT 256K X 16 60/70/80 CMOS | FastPage 40 Pin TSOP-II(Forward) Now
KM416C256ALLTR | 256K x 16 60/70/80 CMOS | FastPage 40 Pin TSOP-II(Reverse) Now
* KM416V256AJ 256K X 16 70/80 CMOS Fast Page(3.3V) 40 Pin SOJ Now
* KM416V256AZ 256K X 16 70/80 CMOS | FastPage(3.3V) 40 Pin ZIP Now
* KM416V256AT 256K X 16 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-II(Forward) Now
* KM416V256ATR 256K X 16 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-i(Reverse) Now
* KM416V256ALJ 256K X 16 70/80 CMOS | FastPage(3.3V) 40 Pin SOJ Now
* KM416V256ALZ 256K x 16 70/80 CMOS | FastPage(3.3V) 40 Pin ZIP Now
* KM416V256ALT 256K X 16 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-II(Forward) Now
* KM416V256ALTR | 256K x 16 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-lI(Reverse) Now
* KM416V256ALLY 256K X 16 70/80 CMOS | FastPage(3.3V) 40 Pin SOJ Now
* KM416V256ALLZ | 256K x 16 70/80 CMOS | FastPage(3.3V) 40 PinZIP Now
* KM416V256ALLT 256K X 16 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-II(Forward) Now
* KM416V256ALLTR | 256K x 16 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-I(Reverse) Now
KM418C256AJ 256K X 18 60/70/80 CMOS | FastPage 40 Pin SOJ Now
KM418C256AZ 256K X 18 60/70/80 CMOS | FastPage 40 PinZIP Now
KM418C256AT 256K x 18 60/70/80 CMOS | FastPage 40 Pin TSOP-lI(Forward) Now
KM418C256ATR 256K x 18 60/70/80 CMOS | FastPage 40 Pin TSOP-1I(Reverse) Now
KM418C256ALJ 256K X 18 60/70/80 CMOS | FastPage 40 Pin SOJ Now
KM418C256ALZ 256K X 18 60/70/80 CMOS | FastPage 40 Pin ZIP Now
KM418C256ALT 256K x 18 60/70/80 CMOS | FastPage 40 Pin TSOP-i(Forward) Now
KM418C256ALTR | 256K x 18 60/70/80 CMOS | FastPage 40 Pin TSOP-II(Reverse) Now
KM418C256ALLJ 256K x 18 60/70/80 CMOS Fast Page 40 Pin SOJ Now
KM418C256ALLZ | 256K x 18 60/70/80 CMOS | FastPage 40 PinZIP Now
KM418C256ALLT 256K x 18 60/70/80 CMOS Fast Page 40 Pin TSOP-II(Forward) Now
KM418C256ALLTR | 256K x 18 60/70/80 CMOS | FastPage 40 Pin TSOP-lI(Reverse) Now
* KM418V256AJ 256K X 18 70/80 CMOS | FastPage(3.3V) 40 Pin SOJ Now
* KM418V256AZ 256K x 18 70/80 CMOS Fast Page(3.3V) 40 Pin ZIP Now
* KM418V256AT 256K x 18 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-ll(Forward) Now
* KM418V256ATR 256K X 18 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-lI(Reverse) Now
* KM418V256ALJ 256K x 18 70/80 CMOS | FastPage(3.3V) 40 Pin SOJ Now
* KM418V256ALZ 256K X 18 70/80 CMOS | FastPage(3.3V) 40 Pin ZIP Now
* KM418V256ALT 256K x 18 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-|I(Forward) Now
* KM418V256ALTR | 256K x 18 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-II(Reverse) Now
* KM418V256ALLJ 256K x 18 70/80 CMOS | FastPage(3.3V) 40 Pin SOJ Now
*KM418V256ALLZ | 256K x 18 70/80 CMOS | FastPage(3.3V) 40PinZIP Now
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* KM418V256ALLT 256K x 18 70/80 CMOS Fast Page(3.3V) 40 Pin TSOP-li(Forward) Now
* KM418V256ALLTR | 256K x 18 70/80 CMOS | FastPage(3.3V) 40 Pin TSOP-li(Reverse) Now
* KM416C157AJ 256K x 16 60/70/80 CMOS | Fast Page(2WE) 40 Pin SOJ Now
* KM416C157AZ 256K x 16 60/70/80 CMOS Fast Page(2WE) 40 Pin ZIP Now
* KM416C157AT 256K x 16 60/70/80 CMOS | FastPage(2WE) 40 Pin TSOP-II(Forward) Now
* KM416C157ATR 256K X 16 60/70/80 CMOS | Fast Page(2WE) 40 Pin TSOP-II(Reverse) Now
* KM416C157ALJ 256K x 16 60/70/80 CMOS | FastPage(2WE) 40 Pin SOJ Now
* KM416C157ALZ 256K X 16 60/70/80 CMOS | Fast Page(2WE) 40 Pin ZIP Now
* KM416C157ALT 256K x 16 60/70/80 CMOS | FastPage(2WE) 40 Pin TSOP-Il(Forward) Now
* KM416C157ALTR | 256K x 16 60/70/80 CMOS | Fast Page(2WE) 40 Pin TSOP-II(Reverse) Now
* KM416C157ALLJ 256K x 16 60/70/80 CMOS | Fast Page(2WE) 40 Pin SOJ Now
* KM416C157ALLZ | 256K x 16 60/70/80 CMOS | Fast Page(2WE) 40Pin ZIP Now
* KM416C157ALLT 256K x 16 60/70/80 CMOs Fast Page(2WE) 40 Pin TSOP-lI(Forward) Now
* KM416C157ALLTR | 256K x 16 60/70/80 CMOS | Fast Page(2WE) 40 Pin TSOP-lI(Reverse) Now

16M KM41C16000J 16Mx 1 60/70/80 CMOS | FastPage 24 Pin SOJ Now
KM41C16000T 16M x1 60/70/80 CMOS | FastPage 24 Pin TSOP-li(Forward) Now
KM41C16000TR 16Mx 1 60/70/80 CMOS Fast Page 24 Pin TSOP-li(Reverse) Now
KM41C16000LJ 16Mx 1 60/70/80 CMOS Fast Page 24 Pin SOJ Now
KM41C16000LT 16Mx 1 60/70/80 CMOS | FastPage 24 Pin TSOP-lI(Forward) Now
KM41G16000LTR 16Mx 1 60/70/80 CMOS | FastPage 24 Pin TSOP-lI(Reverse) Now
KM41C16100J 16Mx 1 60/70/80 CMOS | FastPage 24 Pin SOJ Now
KM41C16100T 16Mx 1 60/70/80 CMOS Fast Page 24 Pin TSOP-li(Forward) Now
KM41C16100TR 16Mx 1 60/70/80 CMOS | FastPage 24 Pin TSOP-li(Reverse) Now
KM41C16100LJ 16Mx 1 60/70/80 CMOS | FastPage 24 Pin SOJ Now
KM41C16100LT 16Mx 1 60/70/80 CMOS | FastPage 24 Pin TSOP-li(Forward) Now
KM41C16100LTR 16Mx 1 60/70/80 CMOS Fast Page 24 Pin TSOP-lI(Reverse) Now
KM41C16001J 16Mx 1 60/70/80 CMOS | Nibble 24 Pin SOJ Now
KM41C16001T 16Mx 1 60/70/80 CMOS | Nibble 24 Pin TSOP-II(Forward) Now
KM41C16001TR 16Mx1 60/70/80 CMOS Nibble 24 Pin TSOP-lI(Reverse) Now
KM41C16101J 16Mx 1 60/70/80 CMOS Nibble 24 Pin SOJ Now
KM41C16101T 16Mx 1 60/70/80 CMOS | Nibble 24 Pin TSOP-II(Forward) Now
KM41C16101TR 16Mx 1 60/70/80 CMOS Nibble 24 Pin TSOP-lI(Reverse) Now
KM41C16002J 16Mx 1 60/70/80 CMOS | Static Column 24 Pin SOJ Now
KM41C16002T 16Mx 1 60/70/80 CMOS | Static Column 24 Pin TSOP-lI(Forward) Now
KM41C16002TR 16Mx 1 60/70/80 CMOS | Static Column 24 Pin TSOP-II(Reverse) Now
KM41C16102J 16Mx 1 60/70/80 CMOS | Static Column 24 Pin SOJ Now
KM41C16102T 16Mx1 60/70/80 CMOS Static Column 24 Pin TSOP-lI(Forward) Now
KM41C16102TR 16Mx 1 60/70/80 CMOS | Static Column 24 Pin TSOP-lI(Reverse) Now
KM44C4000J 4Mx4 60/70/80 CMOS Fast Page 24 Pin SOJ Now
KM44C4000T 4Mx4 60/70/80 CMOS | FastPage 24 Pin TSOP-I(Forward) Now
KM44C4000TR 4Mx4 60/70/80 CMOS | FastPage 24 Pin TSOP-I(Reverse) Now
KM44C4000LJ 4Mx4 60/70/80 CMOS | FastPage 24 Pin SOJ Now
KM44C4000LT aMx4 60/70/80 CMOS | FastPage 24 Pin TSOP-|I(Forward) Now
KM44C4000LTR 4Mx4 60/70/80 CMOS Fast Page 24 Pin TSOP-lI(Reverse) Now
KM44C4100J AMx4 60/70/80 CMOS | FastPage 24 Pin SOJ Now
KM44C4100T AMx4 60/70/80 CMOS | FastPage 24 Pin TSOP-II(Forward) Now
KM44C4100TR 4Mx4 60/70/80 CMOS | FastPage 24 Pin TSOP-lI(Reverse) Now
KM44C4100LJ aMx4 60/70/80 CMOS | FastPage 24 Pin SOJ Now
KM44C4100LT 4aMx 4 60/70/80 CMOS Fast Page 24 Pin TSOP-Il(Forward) Now
KM44C4100LTR aMx4 60/70/80 CMOS | FastPage 24 Pin TSOP-lI(Reverse) Now
KM44C4002J AMx 4 60/70/80 CMOS Static Column 24 Pin SOJ Now
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Capacity Part Number Organization | Speed(ns) | Technology Features Packages Remark
KM44C4002T aMx4 60/70/80 CMOS | Static Column 24 Pin TSOP-lI(Forward) Now
KM44C4002TR AM x4 60/70/80 CMOS | Static Column 24 Pin TSOP-lI(Reverse) Now
KM44C4102J AMx4 60/70/80 CMOS | Static Column 24 Pin SOJ Now
KM44C4102T AM x4 60/70/80 CMOS Static Column 24 Pin TSOP-II(Forward) Now
KM44C4102TR AMx4 60/70/80 CMOS | Static Column 24 Pin TSOP-II(Reverse) Now
KM44C4010J AMx4 60/70/80 CMOS | Static Column 24 Pin SOJ Now
KM44C4010T 4Mx4 60/70/80 CMOS | FastPage with WPB 24 Pin TSOP-li(Forward) Now
KM44C4010TR AMx4 60/70/80 CMOS | Fast Page with WPB 24 Pin TSOP-lI(Reverse) Now
KM44C4110J aMx4 60/70/80 CMOS | FastPage with WPB 24 Pin SOJ Now
KM44C4110T 4Mx4 60/70/80 CMOS | Fast Page with WPB 24 Pin TSOP-I(Forward) Now
KM44C4110TR aMx4 60/70/80 CMOS | Fast Page with WPB 24 Pin TSOP-II(Reverse) Now
KM44C4012J 4Mx4 60/70/80 CMOS | Static Column with WPB | 24 Pin SOJ Now
KM44C4012T 4Mx4 60/70/80 CMOS | Static Column with WPB | 24 Pin TSOP-li(Forward) Now
KM44C4012TR M x4 60/70/80 CMOS Static Column with WPB | 24 Pin TSOP-Il(Reverse) Now
KM44C4112J AMx4 60/70/80 CMOS Static Column with WPB | 24 Pin SOJ Now
KM44C4112T aMx4 60/70/80 CMOS Static Column with WPB | 24 Pin TSOP-II(Forward) Now
KM44C4112TR 4Mx4 60/70/80 CMOS | Static Column with WPB | 24 Pin TSOP-II(Reverse) Now

16M B/W | * KM48C2000J 2Mx8 60/70/80 CMOS | FastPage 28 Pin SOJ Now

* KM48C2000LJ Mx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now
* KM48C2000LLJ 2Mx8 60/70/80 CMOS | FastPage 28 Pin SOJ Now
* KM48C2100J IMx8 60/70/80 CMOS | FastPage 28 Pin SOJ Now
* KM48C2100LJ IMx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now
* KM48C2100LLJ IMx8 60/70/80 CMOS Fast Page 28 Pin SOJ Now
* KM416C1000J 1MXx 16 70/80 CMOS Fast Page 42 Pin SOJ Now
* KM416C1000LJ 1Mx16 70/80 CMOS Fast Page 42 Pin SOJ Now
* KM416C1000LLJ 1Mx16 70/80 CMOS Fast Page 42 Pin SOJ Now
* KM416C1200J 1Mx 16 70/80 CMOS Fast Page 42 Pin SOJ Now
* KM416C1200LJ 1Mx 16 70/80 CMOS Fast Page 42 Pin SOJ Now
* KM416C1200LLJ 1IMx 16 70/80 CMOS Fast Page 42 Pin SOJ Now
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2.2 Dynamic RAM Module
mm Part Number Organization | Speed(ns) |  Features Packages he::lits(ln) Remark
1MDRAM | KMM58256CN 256Kx8 | 60/70/80 Fast Page | S, 30 Pin SIMM 650 Now
Base KMM59256CN 256K %9 70/80 Fast Page S, 30 Pin SIMM 650 Now
KMM532256CV/CVG 256Kx 32 | 60/70/80 FastPage | S,72PinSIMM 1000 Now
KMM536256C/CG 256K X 36 70/80 FastPage | S,72PinSIMM 1000 Now
KMM32512CV/CVG 512Kx32 | 60/70/80 Fast Page | D,72PinSIMM 1000 Now
KMM536512C/CG 512K x 36 70/80 Fast Page | D, 72 Pin SIMM 1000 Now
KMM536512CH 512Kx36 | 60/70/80 Fast Page | S,72PinSIMM 1000 Now
KMM540512C/CG' 512Kx40 | 60/70/80 | FastPage | D,72Pin SIMM 1000 Now
KMM540512CM 5129Kx40 | 60/70/80 | FastPage | D,72PinSIMM 1000 Now
KMM581000C 1Mx8 60/70/80 FastPage | S, 30 PinSIMM 805 Now
KMM591000C 1Mx9 60/70/80 FastPage | S,30PinSIMM 805 Now
4M DRAM | KMM581000BN iMx8 60/70/80 Fast Page S, 30 Pin SIMM 650 Now
Base KMM581020BN 1Mx8 60/70/80 Fast Page S, 30 Pin SIMM 650 Now
KMM591000BN 1Mx9 60/70/80 Fast Page | S, 30Pin SIMM 650 Now
KMM591020BN 1Mx9 60/70/80 Fast Page | S,30PinSIMM 650 Now
KMM5321000BV/BVG 1Mx 32 60/70/80 Fast Page S, 72 Pin SIMM 855 Now
KMM5361000B/BG 1Mx 36 60/70/80 Fast Page | D, 72Pin SIMM 1000 Now
KMM5361000BV/BVG 1Mx 36 60/70/80 Fast Page S, 72 Pin SIMM 1250 Now
KMM5361000BH 1Mx 36 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now
KMM5361000B2/B2G iMx36 | 60/70/80 | FastPage | S,72PinSIMM 1000 Now
KMM531003B/BG 1Mx 36 60/70/80 Fast Page S, 72 Pin SIMM 1000 Now
KMM5401000B/BG 1Mx 40 60/70/80 FastPage | S,72PinSIMM 1000 Now
KMM5401000BM 1M x40 60/70/80 FastPage | S,72PinSIMM 1000 Now
KMM5322000BV/BVG 2M x 32 60/70/80 Fast Page | D, 72Pin SIMM 1000 Now
KMM5362000B/BG 2M x 36 60/70/80 FastPage | D,72PinSIMM 1250 Now
KMM5362000BH M x 36 60/70/80 FastPage | D, 72PinSIMM 1000 Now
KMM5362000B2/B2G M x 36 60/70/80 FastPage | D,72Pin SIMM 1000 Now
KMM5362003B/BG oMx36 | 60/70/80 | FastPage | D,72PinSIMM 1000 Now
KMM54020008/BG oM x 40 60/70/80 Fast Page | D,72PinSIMM 1000 Now
KMM5402000BM 2Mx 40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now
KMM584000B 4Mx8 60/70/80 Fast Page | S,72PinSIMM 805 Now
KMM584020B 4Mx8 60/70/80 FastPage | S,72PinSIMM 805 Now
KMM594000B aMx9 60/70/80 Fast Page | S,72Pin SIMM 805 Now
KMM594020B aMx9 60/70/80 FastPage | S,72PinSIMM 805 Now
KMM53640008/BG 4Mx 36 60/70/80 FastPage | S,72PinSIMM 1290 Now
4MBW KMM532256W/WG 256K x 32 | 60/70/80 FastPage | S,72Pin SIMM 1000 Now
Wide KMM536256W/WG 256K %36 | 60/70/80 FastPage | S,72PinSIMM 1000 Now
DRAM KMM532512W/WG 512Kx32 | 60/70/80 FastPage | D,72PinSIMM 1000 Now
Base KMM536512W/WG 512Kx36 | 60/70/80 Fast Page | D,72PinSIMM 1000 Now
16M DRAM | KMM584100N 4Mx8 60/70/80 FastPage | §,30PinSIMM 650 Now
Base KMM594100N AM X9 60/70/80 FastPage | S, 30PinSIMM 650 Now
KMM5324000V/VG/VP AMx32 60/70/80 Fast Page | S,72Pin SIMM 1000 Now
KMM5324100V/VG/VP AMx 32 60/70/80 FastPage | S,72PinSIMM 1000 Now
KMM5364100/G 4M % 36 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now
KMM5364000H 4aMx36 | 60/70/80 FastPage | S,72PinSIMM 1250 Now
KMM5364100H 4Mx36 | 60/70/80 | FastPage | S,72PinSIMM 1250 Now
KMM5404000/G 4M x 40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now
KMM5404100/G 4Mx 40 60/70/80 Fast Page | D,72Pin SIMM 1000 Now
KMM5328000V/VG/VP 8M x40 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now
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2.2 Dynamic RAM Module (Continued)

Based PCB
Component Part Number Organization | Speed(ns) |  Features Packages height(in) Remark
16M DRAM | KMM5328100V/VG/VP 8M x 32 60/70/80 Fast Page D, 72 Pin SIMM 1000 Now
Base KMM5368100G 8M x 36 60/70/80 Fast Page D, 72 Pin SIMM 1375 Now
KMM5368000H/HG 8Mx 36 60/70/80 Fast Page | D, 72Pin SIMM 1250 Now
KMM5368100H/HG 8Mx 36 60/70/80 Fast Page D, 72 Pin SIMM 1250 Now
KMM5816000T 16Mx8 60/70/80 Fast Page | D, 30 Pin SIMM 900 Now
KMM5816100T 16M x 8 60/70/80 Fast Page D. 30 Pin SIMM 900 Now
KMM5916000T 16Mx9 60/70/80 Fast Page | D, 30 Pin SIMM 900 Now
KMM5916100T 16Mx9 60/70/80 Fast Page | D, 30 Pin SIMM 900 Now
2.3 Static RAM
*Low Power SRAM
Power Dissition
Den. Part Name Org. Speed(ns) | Technology | Active Standby Package Remark
Max(mA) | Max(:A)
64K KM6264BL/BL-L 8Kx8 70/100/120 CMOS 55 100/50 DIP/SDIP/SOP Now
256K KM62256BL/BL-L 32Kx8 | 70/85/100/120| CMOS 70 10020 | DIP/SDIP/SOP/TSOP Now
KM62256BLI 32Kx 8 70/100 CMOS 70 50 DIP/SOP Now
KM62256BL-V 32Kx 8 120/240 CMOS 15 20 DIP/SDIP/SOP/TSOP Now
Tt KM62256CL/CL-L 32Kx8 | 55/70/80/100 CMOS - - DIP/SDIP/SOP/TSOP | 4Q,'93
512K * KMes512UL-L 64Kx8 | 55/70/85/100 CMOS 70 100/20 DIP/SOP/TSOP Now
1M KM681000L/L-L 128K x 8 | 70/85/100/120| CMOS 70 100/20 DIP/SOP/TSOP Now
KM681000AL/AL-L 128K x 8 | 70/85/100/120| CMOS 70 100/20 DIP/SOP/TSOP Now
KM681000ALI/ALI-L 128K x 8 70/100 CMOS 70 100/50 DIP/SOP Now
KM681000AL-V 128K x 8 120/240 CMOS 15 20 DIP/SOP/TSOP Now
T KM681000BL/BL-L 128Kx 8 | 55/70/85/100 CMOS 70 100/20 DIP/SOP/TSOP 4Q,'93
T KM68V1000BL/BL-L | 128Kx8 | 70/85/100/120| CMOS 40 50/10 DIP/SOP/TSOP 4Q,93
am * KM684000L/L-L 512Kx8 | 55/70/85/100 CMOS 70 100/20 DIP/SOP/TSOP NOW
T KM68V4000L/L-L 512Kx 8 | 70/85/100/120| CMOS 40 50/10 DIP/SOP/TSOP 4Q,'93

*: New Product T : Preliminary Product {1 : Under Development

*Pseudo SRAM
Power Dissition
Den. Part Name Org. Speed(ns) | Technology | Active | Standby Package Remark
Max(mA) | Max(mA)
1M KM658128/L/L-L/LD/LD-L | 128Kx8 | 80/100/120 CcMOoS 70 1/0.2/0.1 DIP/SOP Now

*: New Product 1 :Preliminary Product i} : Under Development
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*High Speed & Ultra High Speed SRAM
Power Dissiption
Den. Part Name Org. Speed(ns) | Technology | Active | Standby Package Remark
Max(mA) | Max(mA)
64K KM6465B/BL 16K x4 15/20/25 CMOS 140 1/0.1 22 SDIP Now
KM6466B/BL 16K x4 15/20/25 CMOS 140 1/0.1 24 SDIP/SOJ Now
KM6865B/BL 8Kx8 15/20/25 CMOS 140 1/0.1 28 SDIP/SOJ Now
256K KM642588 64K x 4 15/20/25 CMOS 140 2 28 SDIP/SOJ Now
f KM64258C 64K x 4 15/20/25 CMOS 150 2 28 S0J 4Q,'93
1 KM64V258C 64K x4 15/20/25 CMOS 100 0.1 28 S0J 1Q,'94
T KMB4B258A 64K x 4 8/10/12 BiCMOS 185 20 28 S0J 3Q,93
T KM64B261A 64K x4 6/7/8 BiCMOS 170 20 28 S0J 4Q,'93
KM642598 64K x 4 15/20/25 CMOS 140 2 28 SDIP/SOJ ~ Now
KM68260B 64K x 4 15/20/25 CMOS 140 2 28 SDIP/SOJ Now
KM68257B 39K x8 15/20/25 CMOS 150 2 28 SDIP/SOJ Now
KM68257BL 32K x 8 15/20/25 CMOS 150 0.1 28 SDIP/SOJ Now
1 KM68257C 32K x 8 15/20/25 CMO0S 165 2 28 SOJ 4Q,'93
T KM68V257C 39K x 8 15/20/25 CMOS 100 0.1 28 S0J 1Q,94
T KM68B257A 32K x 8 8/10/12 BiCMOS 185 20 28S0J 3Q,93
T KM68B261A 32K x 8 6/7/8 BiCMOS 170 20 32S0J 4Q,93
KM68V257 32K x 8 20/25/30 CMOS 90 0.1 28 SDIP/SOJ 3Q,'93
KM69B257A 32Kx9 8/10/12 BICMOS 185 20 32504 3Q,'93
512K * KM616513 32Kx16 | 15/17/20/25 CMOoS 200 1 40 S0J NOW
* KMB16V513 32Kx 16 17/20/25 CMOS 120 0.1 40 S0J NOW
M KM611001 1Mx1 20/25/35 CMOS 130 2 28 SDIP/SOJ NOW
KM641001 256K x4 | 17/20/25/35 CMOS 150 2 28 SDIP/SOJ NOW
T KM641003 256K x 4 15/17/20 CMOs 170 2 32S0J 3Q,93
* KM64B1002 256Kx4 | 8/10/12/15 BiCMOS 155 10 28 S0J NOW
* KM64B1003 256K x4 | 8/10/12/15 BiCMOS 155 10 32504 NOW
KM641005 956K x 4 20/25/35 CMOS 150 2 32 SDIP/SOJ NOW
KM681001 128K X 8 20/25/35 CMOS 170 2 32 SDIP/SOJ NOW
T KM681002 128K x 8 15/17/20 CMOS 170 2 32804 3Q,'93
* KM68B1002 128Kx8 | 8/10/12/15 BiCMOS 165 10 32504 NOW
t KM6161002 64K x 16 15/17/20 CMOS 230 2 44 S0J 3Q,'93
aM T KM644002 1Mx4 15/20/25 CMOS 170 3 32504 4Q,'93
t KM684002 512K x8 15/20/25 CMOS 180 3 36 S0J 1Q,'94
T KM6164002 256Kx 16|  20/25/35 CMOS 240 3 44 S0J 1Q,94
*:New Product : Preliminary Product  {f : Under Development
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Specialty SRAM
Power Dissition
Den. Part Name Org. Speed(ns) | Technology | Active | Standby Package Remark
Max(mA) | Max(mA)
288K * KM79C86 39Kx9 14/19/24 CMOS 190 50 44 PLCC NOW
*:New Product T : Preliminary Product 1t : Under Development
Synchronous SRAM
Power Dissition
Den. Part Name Org. Speed(ns) | Technology | Active | Standby Package Remark
Max(mA) | Max(mA)
M * KM741006 256K x4 | 10/12.5/15 CMCS 190 40 36 SOJ NOW
T KM791001 128Kx9 | 125/15/20 CMOS 200 40 32S0J 4Q'93
*:New Product T : Preliminary Product  f{ : Under Development
2.4 Video RAM
Capacity Part Number Orgnization | Speed(ns) | Technology Features Package Remark
256K KM424C64 64K x 4 100/120 CMOS M/F 24Pin DIP/ZIP NOW
512K KM428C64 64K x 8 70/80/100 CMOS M/F 40PIN SOJ NOW
™ KM424C256A 256K x4 60/70/80 CMOS M/F 28Pin ZIP/SOJ NOW
KM424C257 256K x 4 60/70/80 CMOS E/F 28Pin ZIP/SOJ NOwW
KM428C128 128K x 8 60/70/80 CMOS E/F 40Pin SOJ/TSOP- | NOW
M KM428C256 256K x 8 60/70/80 CMOS E/F 40Pin SOJ/TSOP- | NOW
KM428V256 256K x 8 70/80 CMOS E/F(3.3V) 40Pin SOJ/TSOP- | NOW
KM428C257 256K x 8 60/70/80 CMOS F/F 40Pin SOJ/TSOP-| NOW
KM428C258 256K x 8 60/70/80 CMOS FIF 40Pin SOJ/TSOP- NOW
aMm T KM4216C256 256K x 16 60/70/80 CMOS FIF 64Pin SSOP/TSOP- | 2Q'94

*: New Product T : Under Development
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2.5 EEPROM
Density Part Number Org. Speed(ns) | Tech. Features Packages Remark
256K bit | KM93CO6/G/GD/I 16x16 1MHz CMOS | Ext.-timed 8DIP/8SOP Now
KM93C07/G/GD/I 16x16 1MHz CMOS | Self-timed 8DIP/8SOP Now
1K bit KM83C46/G/GD/I 64x16 1MHz CMOS | Self-timed 8DIP/8SOP Now
KM93C46V/VG/VGD/l 64x16 250KHz CMOS | 3.0V-Operation 8DIP/8SOP Now
KM28i01 128x8 49145MHz | CMOS | Intelligent feature 8COP 4Q,93
2K bit KM93C56/G/GD/I 128X 16 1MHz CMOS | Auto Erase, Self-timed 8DIP/8SOP Now
KM93CS56/G/GD/I 128x 16 1MHz CMOS | Data Protect 8DIP/8SOP Now
KM93C57/G/GD/I 128x16/256x 8| 1MHz CMOS | Select Organization 8DIP/8SOP Now
KM93C56V/VG/VGD/! 128x16 1MHz CMOS | 3.0V Operation 8DIP/8SOP 40,93
KM93C57VVGNGD/! 128x16/256x8| 1MHz CMOS | 3.0V Operation 8DIP/8SOP 40,93
4K bit KM93C66/G/GD/I 256X 16 1MHz CMOS | Auto Erase, Self-timed 8DIP/8SOP Now
KM93CS66/G/GD/! 25616 1MHz CMOS | Data Protect 8DIP/8SOP Now
KM93C67/G/GD/I 256x16/512x8| 1MHz CMOS | Select Organization 8DIP/8SOP Now
KM93C66VNVGNVGD/I 256X 16 1MHz CMOS | 3.0V Operation 8DIP/8SOP 4Q,93
KM93C67VVG/VGD/I 256 16/512x8| 1MHz CMOS | 3.0V Operation 8DIP/8SOP 4Q,93
16Kbit | KM28C16/J 2Kx8 150/200/250 | CMOS | 32B Page Mode, D-P 24DIP/32PLCC Now
KM28C161MI KX 8 150/200250 | CMOS | Industrial o 24DIP/32PLCC Now
KM28C171J 2Kx8 150/200/250 | CMOS | 32B Page Mode, D-P, R/B 28DIP/32PLCC Now
KM28C17IMI 2Kx8 150/200/250 | CMOS | Industrial 28DIP/32PLCC Now
64K bit KM28C64A/AJ 8Kx8 120/150/200 | CMOS | 64B Page Mode, D-P, T-B 28DIP/32PLCC Now
KM28CB4AI/AJI 8Kx8 120/150/200 | CMOS | Industrial _ _ 28DIP/32PLCC Now
KM28CB5A/AJ 8Kx8 120/150/200 | CMOS | 64B Page Mode, D-P, T-B R-B 28DIP/32PLCC Now
KM28C65AIAJI 8Kx8 120/150/200 | CMOS | Industrial 28DIP/32PLCC Now
KM28C64B/BJ 8Kx8 90/120/150 | CMOS | 64B Page Mode, D-P, T-B 28DIP/32PLCC 3Q.93
KM28C64BII/BJI 8Kx8 90/120/150 | CMOS | Industrial _ - 28DIP/32PLCC 3Q.93
KM28C85B8/BJ 8Kx8 90/120/150 | CMOS | 64B Page Mode, D-P, T-B,R-B 28DIP/32PLCC 30.93
KM28C65BI/BJI 8Kx8 90/120/150 | CMOS | Industrial 28DIP/32PLCC 3Q.93
256K bit | KM28C256/J 32K x 8 150/200/250 | CMOS | 64B Page Mode, D-P, T-B 28DIP/32PLCC Now
KM28C2561/J1 32Kx8 150/200/250 | CMOS | Industrial _ 28DIP/32PLCC Now
KM28C256A/AJ 32Kx8 90/120/150 | CMOS | 64B Page Mode, D-P, T-B 28DIP/32PLCC 40,93
KM28C256A1/AJI 32Kx8 90/120/150 | CMOS | Industrial 28DIP/32PLCC 40,93
1M bit KM29C010M/T 128Kx 8 100/120/150 | CMOS | 128B Page Mode, D-P, T-B 32DIP/32PLCC Now
8M bit KM29N8000J/T/TR 1Mx8 tR=5ps CMOS | 256B Page Mode 28(24)S0J 20.93
tRC = 100ns 4K Block Erase 44(40)TSOP
16Mbit | KM29N16000J/T/TR 2Mx8 tR=5p8 CMOS | 2568 Page Mode 28(24)S0J 30.98
tRC = 80ns Chip Erase 44(40)TSOP
*D-P : Data-Polling, R/B : Ready/Busy, T-B : Toggle Bit
42

sy

ELECTRONICS



MEMORY ICs FUNCTION GUIDE

2.6 MASK ROM
Capacity Part Number Orgnization | Speed(ns) | Tech. Features Package Remark
256K KM23C256(G) 32K x 8 120/150/200 | CMOS | Programmable CE & OE 28DIP(32S0P) Now
512K KM23C512(G) 64K x 8 120/150/200 | CMOS | Programmable CE & OE 28DIP(32SOP) Now
M KC23C1000 128K x 8 120/150/200 | CMOS | Programmable CE 28DIP Now
KM23C1001 128K %8 120/150/200 | CMOS | Programmable OE 28DIP Now
KM23C1010(G) 128K x 8 120/150/200 | CMOS | Programmable CE & OE 32DIP(32SOP) Now
KM23C1010J 128K x 8 120/150/200 | CMOS | Programmable CE & OE 32PLCC Now
KM23C1011(G) 128K x 8 120/150/200 | CMOS | Programmable OE 32DIP(32SOP) Now
2M KM23C2000(G) 256K x 8 150/200/250 | CMOS | Programmable OE 32DIP(32S0P) Now
* KM23C2000A(G) 256K x 8 100/120/150 | CMOS | Programmable CE & OE 32DIP(32SOP) Now
KM23C2001(G) 256K x 8 150/200/250 | CMOS | Programmable OE 32DIP(32S0P) Now
* KM23C2001A(G) 256K X 8 100/120/150 | CMOS | Programmable OE 32DIP(32SOP) Now
KM23C2100 256K x 8 150/200/250 | CMOS | Programmable CE & OE 40DIP Now
128K x 16 Word/Byte Mode
* KM23C2100A 256K x 8 100/120/150 | CMOS | Programmable CE & OE 40DIP Now
128K x 16 Word/Byte Mode
M KM23C4000B(G) 512K x 8 120/150/200 | CMOS | Programmable CE & OE 32DIP(32S0P) Now
KM23C4000H(G) 512K % 8 100/120/150 | CMOS | Programmable CE & OE 32DIP(32SOP) Now
* KM23V4000B(G) 512K 8 150/200/250 | CMOS | Programmable CE & OE,3.0v/3.3V | 32DIP(32SOP) | '93.3Q
KM23C4001B(G) 512K x 8 120/150/200 | CMOS | Programmable OE 32DIP(32S0P) Now
KM23C4001H(G) 512Kx 8 100/120/150 | CMOS | Programmable OE 32DIP(32S0P) Now
* KM23V4001B(G) 512K x 8 150/200/250 | CMOS | Programmable OE,3.0V/3.3V 32DIP(32S0P) | '93.3Q
KM23C4100B(G/FP) 512K x 8/ 120/150/200 | CMOS | Programmable CE & OE 40DIP(40SOP/ Now
256K X 16 Word/Byte Mode 44QFP)
KM23C4100H(FP) 512K x 8/ 100/120/150 | CMOS | Programmable CE & OE 40DIP(44QFP) Now
256K x 16 Word/Byte Mode
* KM23V4100B(FP) 512K x 8/ 150/200/250 | CMOS | Programmable CE & OE 40DIP(44QFP) '93.3Q
256K x 16 Word/Byte Mode,3.0V/3.3V
KM23C4200B(J) 512K x 8/ 120/150/200 | CMOS | Programmable CE & OE 40DIP(44PLCC) Now
256K x 16 Word/Byte Mode
8M KM23CB000A(G) 1K x8 150/200/250 | CMOS | Programmable CE & OE 32DIP(32SOP) Now
*  KM23C8000B(G) 1K x8 100/120/150 | CMOS | Programmable CE & OE 32DIP(32S0P) Now
*  KM23C8005B(G) 1Kx8 100/120/150 | CMOS | Programmable CE & OE 32DIP(3280P) Now
(tra>50) Page Mode
T KM23V8000B(G) 1Kx8 150/200/250 | CMOS | Programmable CE & OE 32DIP(32S0P) | '93.3Q
KM23C8001A(G) 1Kx8 150/200/250 | CMOS | Programmable OE 32DIP(32S0P) Now
KM23C8001B(G) 1Kx8 100/120/150 | CMOS | Programmable OE 32DIP(32S0P) Now
1 KM23V8001B(G) 1Kx8 150/200/250 | CMOS | Programmable OE, 3.0V/3.3V 32DIP(32SOP) | '93.3Q
KM23C8100A(G) 1M x8/ 150/200/250 | CMOS | Programmable CE & OE 42DIP(44SOP) Now
512K x 16 Word/Byte Mode
* KM23C8100B(G) 1Mx8/ 100/120/150 | CMOS | Programmable CE & OE 42DIP(44SOP) Now
512Kx 16 Word/Byte Mode, Page Mode
* KM23C8105B(G) Mx8/ 100/120/150 | CMOS | Programmable CE & OE 42DIP(44SOP) Now
512Kx 16 (tPa>50) Word/Byte Mode
T KM23Vv8100B(G) 1Mx8/ 150/200/250 | CMOS | Programmable CE & OE 42DIP(44S0P) | '93.3Q
512K x 16 Word/Byte Mode, 3.0V/3.3V
16M * KM23C16100A IMx8 120/150/200 | CMOS | Programmable CE & OE 36DIP NOW

*:New Product 1 :Under Development
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2.6 MASK ROM (Continued)

Capacity Part Number Orgnization | Speed(ns) | Tech. Features Package Remark
T KM23V16100A 2Mx8 200/250/300 | CMOS | Programmable CE & OE,3.0V/3.3V | 36DIP '93.4Q
* KM23C16101A IMx8 120/150/200 | CMOS | Programmable OE 36DIP NOW
T KM23V16101A 2Mx8 200/250/300 | CMOS | Programmable OE, 3.0V/3.3V 36DIP '93.4Q
KM23C16000(G) 2Mx 8/ 150/200/250 | CMOS | Programmable CE & OE 42DIP(44S0P) NOW
1Mx 16 Word/Byte Mode
*  KM23C16000A(G) 2Mx 8/ 120/150/200 | CMOS | Programmable CE & OE 42DIP(44S0P) NOW
1Mx 16 Word/Byte Mode
* KM23C16005A(G) 2Mx8/ 120/150/200 | CMOS | Programmable CE & OE 42DIP(44S0P) NOW
Mx16 (tPa>50) Word/Byte Mode, Page Mode
T KM23V16000A(G) 2Mx 8/ 200/250/300 | CMOS | Programmable CE & OE 42DIP(44SOP) '93.4Q
1Mx 16 Word/Byte Mode, 3.0V/3.3V
32M * KM23C32000 Mx 16 150/200/250 | CMOS | Programmable CE & OE 42DIP NOW
*  KM23C32000G aMx8/ 150/200/250 | CMOS | Programmable CE & OE 44SOP NOW
2Mx 16 Word/Byte Mode
* KM23C32005 Mx 16 150/200/250 | CMOS | Programmable CE & OE 42DIP NOW
(tPa>70) Page Mode
* KM23C32005G aMx8/ 150/200/250 | CMOS | Programmable CE & OE 44S0P NOW
IMx 16 (tPA>70) Word/Byte Mode

* : New Product 1 : Under Development
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MEMORY ICs CROSS REFERENCE GUIDE
3. CROSS REFERENCE GUIDE
3.1 DRAM
Density Org. Mode Samsung Toshiba Hitachi Fujitsu NEC Oki
256K x1 F.Page KM41C256 TC51256 HM51256 | MB81256 #PD41256 MSM51C256
Nibble KM41C257 TC51257 — MB81257 — MSM41257
S. Column KM41C258 TC51258 HM51258 | MB81258 — —
<4 F.Page KM41C464 TC51464 HM50464 | MB81464 #PD41464 MSM41464
S. Column KM41C466 TC51466 — MB81466 — —
iM %1 F.Page KM41C1000 | TC511000 HM511000 | MB81C1000 | .P0421000 MSM511000
Nibble KM41C1001 | TC511001 HM511001 | MBB1C1001 | ,P0421001 MSM511001
S. Column KM41C1002 | TC511002 HM511002 | MB81C1002 | .P0421002 MSM511002
x4 | FPage KM44C256 | TC514256 HM514256 | MB81C4256 | ,Po424256 | MSM514256
S. Column KM44C258 TC514258 HM514258 | MBB1C4258 | ,Po424258 | MSM514258
4M x1 F.Page KM41C4000 | TC514100 HM514100 | MB814100 «PD424100 | MSM514100
Nibble KM41C4001 | TC514101 HM514101 | MB814101 #PD424101 MSM514101
S. Column KM41C4002 | TC514102 HM514102 | MB814102 #PD424102 | MSM514102
x4 F.Page KM44C1000 | TC514400 HM514400 | MB814400 1 PD424400 MSM514400
S. Column KM44C1002 | TC514402 HM514402 | MB814402 #PD424402 | MSM514402
x8 F.Page KM48C512 TC514800A HM514800 | MB814800A | ,PD424800 —
x9 | FPage KM49C512 | TC514900A HM514900 - #PD424900 | -
x16 | F.Page KM416C256 | TC514170B HM514170 | MBB14170A | ,PD424170 —
x18 | F.Page KM418C256 | TC514280B HM514280 — 1#PDA424280 —
16M X1 F.Page KM41C16000 | TC5116100 HM5116100 | MB8116100 | »PD4216100 —
x4 F.Page KM44C4000 | TC5116400 HM5116400 | MB8116400 | »PD4216400 —
x8 F.Page KM48C2000 | TC5116800 HM5116800 | MB8116800 | » PD4216800 —
x16 | F.Page KM416C1000 | TC5116160 HM6116160 | MB8116160 « PD4216160 —

L ms v
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MEMORY ICs CROSS REFERENCE GUIDE
3.2 DYNAMIC RAM MODULE
Density Orgnization Samsung Toshiba Hitachi NEC
2Mbit | 256Kx8(20) KMM58256CN | THM82500 HB56025608 _
23Mbit | 256Kx9(20) KMM59256CN | THM92500 HB56025609 _
8Mbit | 1Mx8 KMM581000 THM81000 HB56A18 MC-421000A8
oMbt | 1Mx9 KMM591000 THM91000 HB56A19 MC-421000A9
8Mbit | 256Kx32 KMM532256 THM322500 HB56025632 _
oMbit | 256Kx36 KMM536256 - — _
16Mbit | 512Kx32 KMM532512 THM325120 HB56051232 _
18Mbit | 512Kx32 KMM536512 — HB56051236 _
20M bit 512K x 40 KMM540512 — — _
BMbit | 1Mx8(2Q) KMMS581000AN - HB56G18 _
9M bit 1Mx9(3C) KMM591000AN — HB56G19 —
32Mbit | 4Mx8 KMM584000 THM84000 HB56A48 MC-424100A8
36M bit aM >< 9 KMM594000 THM94000 HB56A49 MC-424100A9
32Mbit | 1Mx32 KMM5321000 | THM321000 HB56D132 _
36Mbit | 1Mx36 KMM5361000 | THM5361020 HB56D236 MC-421000A36
BAMDbIt | 2Mx32 KMM5322000 | THM322020 HB56D232 _
72Mbit | oMx36 KMM5362000 | THM362020 HB56D236 MC-422000A36
4OMbit | {Mx40 KMM5401000 | THM401020 HB56A140 _
8OMbit | 2Mx40 KMM5402000 | THM402020 - _
46
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MEMORY ICs CROSS REFERENCE GUIDE
3.3 Video RAM
Density Feature |Organization| Samsung Micron Toshiba NEC Hitachi Ti
256K Minimum | 64K x 4 KM424C64 MT42C4064 1#PD41264 HM53461(2) | TMS4461
1 PD42264
512K Minimum | 64K x 8 KM428C64
Minimum | 256K x4 | KM424C256 TC524256 #PD42273 HM534251 TMS44C250
KM424C256A TC524256A HM534251A | SMJ44C250
TC524256B
TC524257
128K x 8 TC528126A HM538121
M TC528126B HM538121A
Extended | 256K x4 | KM424C257 TC524258A | 4PD42274
TC524258B HM534253A
128Kx8 | KM428C128 TC528128A
TC528128B HM538123A
Extended | 256K x8 | KM428C256 | MT42C8255
M
Full 256K x8 | KM428C257 | MT42C8256 | TC528267 #PD482234 | HM538253
KM428C258 | MT42C8254 #PD482235
4M Full 256K x 32 | KM4216C256 | MT42C256K16A1

s ugg
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- MEMORY ICs CROSS REFERENCE GUIDE
3.4 EEPROM
* Serial /0 EEPROM
Density Samsung N.S Exar Micro Chip | SGSThomson| Catalyat Rohm AsahiKasai
256K KM93C06 NM9306 ST93C06 AK93C06
KM93C07 NM9307 ER59256
1K KM93C46 NM9346 XRM93C46A | 93C46 ST93C46T CAT93C46A | BR93C46 AK93C46
KM93C46V | NM93C46L
2K KM93C56 NM93C56A | XRMI3C56A BR93C56A | AK93C57
KM93C57 93C56 ST93C56 CAT36C102
KM93CS56 | NM93CS56 ST93CS56
KM93C56V | NM9I3C56L BR93C56B
KM93C57V
4K KM93C66 NM93C66 XRM93C66B BRI3C66A | AKI3C67
KM93C67 93C66 CAT35C104
KM93CS66 | NM9I3CS66 ST93CS66
KM93C66V | NM9I3C66L BR93C66B
KM93C67V CAT33T104
* Parallel EEPROM
Density Samsung Xicor Seeq Exel Atmel Hitachi Oki Catalyat
16K KM28C16 X2816B DQ2816A XL2816A AT28C16 MSM28C16A | CAT28C16A
X2816C DQ5516A
KM28C17 DQ2817A XL2817A AT28C17 CAT28C17A
DQ5517A
64K KM28C64A | X2864A/B DQ28C64 XL2864 AT28C64 HN58064 MSM28C64A | CAT28C65A
X28C64 XL28C64A
KM28C65A DQ28C65 XL2865 HN58C65/66 CAT28C65A
DQ2864 XL28C65A
KM28C64B | X2864A/B DQ28C64 XL2864 AT28C64 HN58064 MSM28C64A | CAT28C65A
X28C64 XL28C64A
KM28C65B DQ28C65 XL2865 HN58C65/66 CAT28C65A
DQ2864 XL28C65A
256K KM28C256 | X28256 DQ28C256 AT28C256 HN28C256 MSM28C256 | CAT28C256
X28C256
KM28C256A | X28256 DQ28C256 AT28C256 HN28C256 MSM28C256 | CAT28C256
X28C256
48
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MEMORY ICs CROSS REFERENCE GUIDE

* Flash Memory
Density Samsung Toshiba Seeq Exel Atmel Hitachi Oki Catalyat
M KM29C010 AT29C010
8M KM29N8000
16M KM29N16000 | TC5816F

w | 0
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MEMORY ICs CROSS REFERENCE GUIDE
3.5 Static RAM
* Low Power SRAM
Dénsity Org. Samsung Hitaéhi Sony Toshiba Mitsubishi NEC
64K 8Kx8 KM6264BL/BL-L HM6264A/AL/AL-L CXK56648-L/B-LL TCB565AL/AL-L MsM5165/L 1 PDA3BALILL
256K 3Kx8 KM62256BL/BL-L HM62256A/ALAL-L | CXK58257A/A-LALL | TCB5257BL/BL-L MEMS255B/B-UB-LL | , PD43256B/BL
512K 84K x8 KM68512UL-L - - - - -
M 128Kx8 | KM6B1000LLL HM628128/LIL-L CXK5B1000L TOS1001LLL - | Mes1008lL _
KM681000AL/AL-L HM628128A/AL/ALL | CXK581001/L TC551001AL/AL-L v - 1 PDA31000A/A-L/A-LL
M 519Kx8 | KM684000LL-L HM628512/LL-L CXK584000(1)-L - M5M5408LILL 1 PD434000/L/LL
* Pseudo SRAM
Density|  Org. Samsung Hitachi Toshiba NEC Oki Motorola
M 128KX8 | KMBSB126/L/L-ULD/LD-L| HMG58128A/ALAL-L | TCS18128AALALL | 4 PDA4BI2BAALALLL | MSM548128 MCM518128
* High Speed SRAM
Density Org. Samsung Hitachi Cypress Fujitsu Micron ldt Motorola Toshiba Sony
64K 16KX4 KM4658 HM62881L CY7C164A | MBBICT4 MT5C6404 | IDT7188 MCM6288 TC55416 CXK5465
16KX4 KM466B HM62891L CY7C166A | MBBIC75 MT506405 | IDT7189 MCM6290 TC55417 CXK5465
(With OE)
8KX8 KM6865B - CY7C186A | MBBIC78 MT5C6308 | IDT7164 MCM6264 TC5568 CXK5863
26K | 64KK4 KM42588 - CY7C1% - MT5C2565 | IDT61298 MCM6209 TC55465 -
(With OF)
64KX4(Sep. 110, | KM642598 - CY7C191 MB81C86 - 1DT71282 - - -
H2)
64KX4(Sep. /0, | KM64260B - CY7C192 - - IDT71262 - - -
L)
32KX8 KMB8257BL | HM63B32UHL | CY7C199 - MT5C2568 IDT71256 MCM6206 TC55328 CXK568258B
MX1 KM611001 HM61100AL | CY7C107 - MT5C1001 - - - -
256KX4 KM641001 HM624256ALL | CY7C106 - MT5C1005 | IDT1028 MCM6220W - -
M 256KX4(Sep. | KM641005 HM624257ALL | CY7C101 - - - - - CXK541000
I10)
128KX8 KM681001 - CY7C108 - MT5C1008 | IDT71024 MCM6226W - CXK581020
50
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MEMORY ICs CROSS REFERENCE GUIDE
* BICMOS SRAM
Density Organization Samsung Hitachi Cypress Toshiba Motorola Idt
256K 64KX4(With OE) KM64B258A | HM6709A CY7B195 TC55B465 MCM6709A | IDT61B298
32KX8 KM68B257A | HM628325H | CY7B199 TC55B328 MCM6706A | IDT71B256
32KX9 KM69B257A - — TC55B329 MCM6705A —
M 256KX4(With OE) KM64B1003 — — — MCM6728A —
128KX8 KM68B1002 | HM678127UH — TC55B8128 MCM6726A IDT71B024
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MEMORY ICs CROSS REFERENCE GUIDE
3.6 MASK ROM
DTY Samsung NEC Hitachi Toshiba Sharp Mitsubishi Fujitsu Sony
266K KM23C256 HN623257P LH23255 M5M23256P MB83256 CXK38256
HN623258P LH53259 -
512K KM23C512 TC53512C LH53514 MB83512
LH53515
M KM23C1000 #PD23C1000A | HN62321P TC531000C LH231000B M5M23C100 MB831000 CXK381000P
HN62321BP LH531000A M5M231000 MB831124
HN62331P
KM23G1001 #PD23C1010A | HN62321EP TC531001 M5M231001
HN62331EP
KM23C1010 #PD23C1001E | HNG2321A LH231100B
#PD23C1000E | HN62331A LH530800
KM23C1010J #PD23C1001
KM23G1011 #PD23C100EA LH530900
M KM23C2000 1 PD23C2001 LH532300 MB832000 CXK382001
LH532100B MB832001
KM23C2000A | «PD23C2001 LH532300 MB832000 CXK382001
LH532100B MB832001
KM23C2001 LH5322008
LH532400
KM23C2001A LH5322008
LH532400
KM23C2100 #PD23C2000 HN62412P LH532000B
#PD23C2000A | HN62422P LH532500
KM23C2100A | «PD23C2000 HN62412P LH5320008
uPD23C2000A | HN62422P LH532500
M KM23C4000B | #PD23C4001E | HN62304B TC534000 LH5341008 M5M23C401AP | MBB34000A CXK384001
HN62314B
HN62324B
HN62344B
KM23C4000H | #PD23C4001E | HNG2304B TC534000 LH534100B M5M23C401AP | MBB34000A CXK384001
HN62314B
HM62324B
HN623448
KM23v40008 TC534000A
KM23C40018 LH534300 MB834000AL
LH5344400
KM23C4001H LH534300
LH534400
KM23C4100B | »«PD23C4000 HNB2404P TC534200 LH5340008 M5M23C400AP | MBB34100A
#PD23C4000A | HN62414P LH534500 MB834200A
HNG2424P
HN62444P
KM23C4100H | »PD23C4000 | HN62404P LH5340008 MB834100AL
#PD23C4000A | HN62414P LH534500
HN62424P
KM23v41008 HN62444P
KM23C42008

T
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MEMORY ICs CROSS REFERENCE GUIDE

3.6 MASK ROM (Continued)

| DIY Samsung NEC Hitachi Toshiba Sharp Mitsubishi Fujitsu Sony
- KM23CH000A | sPD23CBOOIE | HNG2308B LH538100 M5M23601P MB838000 CSK388000
LH538200
KN23C30008B | PD23CBO0IE | HNE2308B LH538100 M5M23801P MB838000
LH538200
KM23C80058
KM23V80008
KM23C3001A
KM23C8001B
i KM23Ve0o1B

KMZ3CB100A | «PD23Co000 | HNG2406P TC538200 LH538000 M5M23800P MB838200

| KM23CS1058 MB838200L

. 16M KM23C16100A

KM23C16000 | 4PD23C16000 | HN624016P TC5316200 LH5316000 M5M23160P MB831620P

KMZ3CI6000A | ,Pp2aCio00 | HNG4O16P | TCS316200 | LHS3I6000 | MSM23IGOP | MBS31620P
KMZIC16005A HN624017P MSM23168P
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MEMORY ICs

FUNCTION GUIDE

4. ORDERING INFORMATION

4.1 DRAM

K

DRAM

g

ORGANIZATION

e 1: X1
o 4: X4
* 8:X8
¢ 9: X9
*16: X16
*18: X18

PROCESS & POWER

*C: CMOS, &V
sV: CMOS, 3.3V

DENSITY

#16000 (16M/4K, F.P)
*16100 (16M/2K, F.P)
4000 (4M, 16M/4K, F.P)
4100 (16M/2K, F.P)
4001 (4M, N.B)
4002 (4M, S.C)
2000 (16M/4K, F.P)
2100 (16M/2K, F.P)
1000 (1M, 4M, 16M/4K, F.P)
1200 (16M/1K, F.P)
1001 (1M, 4M, N.B)
1002 (1M, 4M, S.C)
1010 (4M, F.P/WPB)
1012 (4M, S.C/WPB)
512 (4M, F.P)
256 (256K, 4M, F.P)
257 (256K, N.B)
258 (256K, 1M, S.C)
266 (1M, F.P/WPB)
268 (1M, S.C/WPB)
464 (256K, F.P)
466 (256K, S.C)
157(4M, 2WE)

XX

SPEED

*6 : 60ns
o7 : 70ns
*8 : 80ns
*10: 100ns

PACKAGE

*P: DIP
*J: SOJ
oZ: ZIP
oT: TSOPII (TR: Reverse)
oV: TSOP I (VR: Reverse)

POWER LIMITS

*BLANK: NORMAL

oL : LOW POWER

oSL : SUPER LOW POWER
oLL : SELF REFRESH

DIE REVISION

*BLANK: NONE

oA : FIRST REV.
B : SECOND REV.
*C : THIRD REV.

L msuieg
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MEMORY ICs

FUNCTION GUIDE

4.2 DRAM MODULE

oo | | ]

MODULE PART NUMBERING SYSTEM

KMMWWW XXXXY Y Y YYY -2Z
- = T T

MODULE

PIN/EDGE CONNECTOR

*5: DRAM SIMM (EDGE CONNECTOR)
*4: DRAM SIP (PINS)

ORGANIZATION

*8 : X8 bits wide ¢33 : X33 bits wide
9 : X9 bits wide *36 : X36 bits wide
*18 : X18 bits wide ©40 : X40 bits wide
32 : X32 bits wide  *144: X144 bits wid®

DENSITY & MODE/FEATURE

—‘_SPEED

*5 : 50ns *8 : 80ns
*6 : 60ns *10: 100ns
o7 : 70ns

LEAD FINISH/SPEC CUSTOMER

—STD. MODULE
*BLANK: SOLDER
G : GOLD

—CUSTOMER
*D: DEC  eP: APPLE
*H: HP *Q: COMPAQ
*M: IBM  X: CAMBEX

x32 & x 33 ONLY PCB

*V: x32 & x33 ONLY
NUMBER OF COMPONENTS

16000:
16100:
8000:
8100:
4000:
4001:
4002:
4020:
4040:
4100:
1000:

1001:
1002:
1020:
1040:
512:
514:
532:
256:
258:
276:

16M F. Page, 4K refresh
16M F. Page, 2K refresh
8M F. Page, 4K refresh
8M F. Page, 2K refresh
4M F. Page, 1K/4K refresh
4M Nibble

4M S. Column

4M F. Page (Low Power)
4M F. Page (S. Low Power)
4M F. Page, 1K/2K refresh
1M F. Page

1M Nibble

1M S. Column

1M F. Page (Low Power)
1M F. Page (S. Low Power)
512K Page

512K S. Column

512K Page (Low Power)
256K Page

256K S. Column

256K Page (Low Power)

*BLANK: MORE THAN 7 CHIPS
N : LESS THAN 8 CHIPS
W : BYTE-WORD WIDE BASE

PACKAGE (PCB) REVISION

*BLANK: NONE
o1 : FIRST REV.
*2: SECOND REV.

PACKAGE (COMPONENT) TYPE

*BLANK: SOJ OR PLCC
o*T  :TSOP

DIE (COMPONENT) REVISION

*BLANK: NONE

oA : FIRST REV.
*B : SECOND REV.
*C : THIRD REV.

s uvig
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MEMORY ICs

FUNCTION GUIDE

4.3 VRAM

KM 42 X X XXX

VRAM

.

ORGANIZATION

e 4 X4
* 8 X8
* 16: X16

PROCESS & POWER

* C:.CMOS, 5V
« V: LOW Vce CMOS, 3.3V

DENSITY

¢ 64K
* 128K
* 256K

T SPEED

« 6:60ns
e 7:70ns
« 8:80ns
* 10: 100ns

PACKAGE

*P: DIP

e J: SOJ

e Z: ZIP

*T: TSOPII

« TR: TSOP [ Reverse

DIE VERSION

* A: SECOND-VER

o=

56



MEMORY ICs FUNCTION GUIDE

4.4 Static RAM
KMXXX XX XXXXX X X X-XX XX
—-TT T T —_—— ——
MEMORY COMPONENT OPERATING Vcc
« BLANK: 5.0V
- V: Wide Voltage
DEVICE TYPE ’ POWER LIMITS
« 6: SRAM(Async.) . B.LANK: High Power
- 65: Pesudo SRAM * L: Low Power
. 7 SRAM(ASSP) « L-L: Low Low Power
ORGANIZATION SPEED
o 1: % 1bit Slow Fast
. 3: X 48bits 8b « 4:45ns - 6:6ns
« 2 or 8: x 8bits . 5: .7:
« 9: X 9bits 5:55ns 7: 7ns
« 16: x 16bits « 7:70ns » 8:8ns
« 18: X 18bits - 8:80ns - 10: 10ns
TECHNOLOGY « 10: 100ns «12:12ns -
«12:12 » 14: 14ns
< BLANK: CMOS ons -] o 15me
- B: BICMOS «17:17ns
OPERATING Vcc «19: 19ns
« BLANK: 5.0V « 20: 20ns
*V:3.00r3.3V - 24: 24ns
« 25: 25ns
» 30: 30ns
« 35: 35ns
DENSITY & OPTION « 45: 45ns
+ 64: 64K Slow
« 65: 64K Fast OPERATING TEMP
« 66: 64K Fast(with OE) « BLANK: Commercial
+ 256: 256K Slow « I: Industrial
« 257: 256K Fast
« 258: 256K Fast(with OE)
- 259: 256K Fast (Sep.l/O, High-2) PACKAGES
« 260: 256K Fast (Sep.l/O, Low-2Z) - P:DIP
* 512: 512K Slow + G: SOP
* 513: 512K Fast «J: SOJ or PLCC
= 1000: 1M Slow » T: TSOP(Standard Type)
« 1001: 1M Fast » R: TSOP(Reverse Type)
» 1002: 1M Fast(Revolutionary)
« 1003: 1M Fast(Revolutionary, with OE) VERSION
- 1005: 1M Fast(Sep.l/O) « BLANK—A—B—C

» 1006: 1M Fast(Sync.,Sep.l/O)
« 4000: 4M Slow

« 4002: 4M Fast(Revolutionary)
« 8128: 128K x 8 Pseudo SRAM

o 57
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4.5 EEPROM

* Serial EEPROM

KM 93 C XXX X XX X
Serial EEPROM ——J -l- r— Blank: Commercial
| : Industrial

CMOS Process 8l DIP Pack

. ank : ackage
glank-.gorm.a! G :SOICPKG

: Security GD :SOIC PKG, DIP Pin Conf.
Density

Blank: 5V Operation

06: 256 Bit Ext.Timed \ : 3V Operation

07: 256 Bit Self Timed
46: 1K Bit

56: 2K Bit

57: 2K Bit, x8/x16 Select
66: 4K Bit

67: 4K Bit, x8/x16 Select

* Parallel EEPROM

KM 28 C XXX X X -X

— T
Parallel EEPROM -——-—JT L—— Speed

09: 90ns
10: 100ns
CMOS Process 12: 120ns
15: 150ns
Density Blank: Commercial
16 : 16K Bit | : Industrial
64 : 64K Bit
256: 256K Bit . Blank: DIP PKG
| : PLCC PKG
T : TSOP | PKG
* Flash Memory

KM 29 N XXXX X

Flash Memory -—————_—’_ ‘lr

NAND Type(CMOS)

Density Package

010 :1MBit J: SOJ/PLCC(1M)
8000 : 8M Bit T: TSOP

16000: 16M Bit
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4.6 Mask ROM
KM 23 X XXX X X XX - XX
MEMORY SPEED
« 10: 100ns
«12:120ns
DEVICE TYPE : ;gf ;gg::
« 23: MASK ROM PKG
* BLANK: DIP
« G: SOP
«J: PLCC
PROCESS & POWER
« FP: QFP
« C: CMOS, 5V Operation VERSION
« V: CMOS, 3V/3.3V Operation ' - BLANK —A—B
TYPE & MODE
DENSITY + 0: COMMERCIAL
« 256: 256K « 1: NINTENDO TYPE
«512: 512K » 5: PAGE MODE
e 1:1M
¢ 2:2M ORGANIZATION
* 4:4M
« 8:8M «00: x8bit(1M, 2M, 4M, 8M)
* 16: 16M % 16bit(16M, 32M)
« 32: 32M «01: x8bit(1M)

*10: x 8bit(16M)
x 16bit(2M, 4M, 8M)
+ 20 : x 16bit EPROM TYPE PIN OUT(4M)

o 59
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KM93C06

CMOS EEPROM

256-Bit Serial Electrically Erasable PROM

FEATURES

¢ Operating temperature range
— KM93C06: Commercial
— KM93CO06l: Industrial

® 16 x 16 serial read/write memory
* High performance advanced CMOS technology
* Reliable floating gate technology
— Endurance : 100,000 cycle/byte
— Data retention: 10 years
* Single 5 Volt supply
* Low power dissipation
— Standby current: 250.A (TTL)
— Active current: 3 mA (TTL)
* TTL compatible
® Available in plastic DIP and SOP

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM93C06 is a CMOS 5V Only 256 bit non-volatile,
sequential EEPROM. It is fabricated with the well de-
fined floating gate CMOS technology using Fowler-
Nordheim tunneling for erasing and programming.

The KM93CO06 is organized as 16 registers of 16 bits
each, which can be read/written serially by a

microprocessor.

The KM93CO06 is designed for applications up to
100,000 erase/write cycles per word and over 10 years

of data retention.

PIN CONFIGURATION

| ll N~ N.C.
SK l cs 710 gvcc Ne. o [T N.
CLOCKIVp. Ve M [T1GND
GEN. sk [2] 7] N.C.
cs [T} [T 0o
— CORE DI 3] 6] N.C.
CONTROL X, ¥ (16x16) Sk - o
cs LoGgic [~ pec po[4] 5] aND Kr:?gg;ss
cs] O [T Ve
DATA
REGISTER OUTPUT sk} 1] N.C.
NTROL
I bl Il had DI 0] [TIN.C.
L} INSTRUCTION
REGISTER || DO[T] GND
T KM83C06GD
(Co6D)
INSTRUCTION
PECODER PIN NAMES
Pin Name Pin Function
Cs Chip Select
SK Serial Data Clock
DI Serial Data Input
DO Serial Data Output
N.C. No Connection
Vee Power Supply
GND Ground
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CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -031t07.0 v
s Commercial —10to +125
Temperature Under Bias - Toias °C
Industrial —65 to +150
Storage Temperature Tatg —65to +150 °C

*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

KM93C06: To=0°C to 70°C, Voltages referenced to Vss
KM93C06l: T, = —40°C to 85°C, Voltages referenced to Vss

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 \"
Supply Voltage . Vss 0 0 0 Vv
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Conditions Min Max Unit
Operating Voltage Vee 45 55 \
Operating Current (DC) leot Vec=5.5V, CS=2.0V, SK=2.0V 1 mA
Operating Current (AC) lecz Vee=5.5V, fox=1MHz 3 mA
Standby Current (TTL) Isgs Vee=5.5V, CS=0.8V 250 uA
Standby Current (CMOS) Ise2 Vec=5.5V, CS=0V 100 pA

Vi -03 08 Vv
Input Voltage Levels Vin 20 Voo +0.3 v

VOL lor=2.1mA 04 \
Output Voltage Levels Von lon = — 4004A 24 Vv
Input Leakage Current Iy Vin=5.5V 10 uA
Output Leakage Current lo Vour=5.5V, CS =0V 10 uA

s uig

ELECTRONICS

64




KM93C06 CMOS EEPROM

INSTRUCTION SET FOR MODE SELECTION

Instruction SB OP Code Address Data Comment

READ 1 10XX A3A2A1A0 Dour Read register A3A2A1A0
WRITE 1 01XX A3A2A1A0 D15-D0 Write register A3A2A1A0
ERASE 1 11XX A3A2A1A0 — Erase register A3A2A1A0
EWEN 1 0011 XXXK — Erase/Write enabie

EWDS 1 0000 XXXX — Erase/Write disable

ERAL 1 0010 XXXX — Erase all registers

WRAL 1 0001 XXXX D15-DO Write all registers

The KM93CO06 provides 7 instructions as shown. Note that all the instructions start with a logic “1”’ start bit, and
the next 8 bits carry the 4-bit OP code and the 4-bit address for 1 of 16, 16-bit registers.

AC TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45V to 2.4V
Input Rise and Fall Times 20ns
Input and Output Timing measurement Levels 0.8V and 2.0V
Output Load 1 TTL Gate and C_=100pF

AC OPERATING CHARACTERISTICS

KM93C06: Ta=0°C to 70°C, Vcc =5V = 10%, unless otherwise noted.
KM93CO06l: Ta= —40°C to 85°C, Vec =5V +10%, unless otherwise noted.

Parameter Symbol Test Condition Min Max Unit
SK Frequency fsk — 1.0 MHz
SK High Time tskn (Note 1) 500 ns
SK Low Time sk (Note 1) 250 ns
Chip Select Setup Time tess 50 ns
Chip Select Hold Time tesw 0 ns
Data Setup Time tois 150 ns
Data Hold Time tom 150 ns
Output High Delay Time teor VoL =0.8V, Vou =2.0V 500 ns
Output Low Delay Time troo V=045V, Viy =24V 500 ns
Program Cycle Time tew 10 30 ms
::oa'g;i Eﬁgﬁ;f cs ton, tm 100 ns

Note 1: The SK frequency spec, specifies a minimum SK clock period of 1us, therefore in a SK clock cycle
tskn + tske must be greater than or equal to 1us.
e.q., if tsx.=250ns then the minimum tskw = 750ns in order to meet the SK frequency specification.

o 65
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KM93C06

CMOS EEPROM

TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING
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KM93C06 CMOS EEPROM

TIMING DIAGRAMS (Continued)

INSTRUCTION TIMING
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KM93C06

CMOS EEPROM

DEVICE OPERATION

The KM93C06 is a 256 bit CMOS serial I/0 EEPROM
used with microcontrollers for nonvolatile memory ap-
plications. The on-chip programming voltage generator
allows user to use a single 5V power supply. All the
operations of the chip are preceded by an instruction
set, consisting of a start bit and two OP code bits,
facilitating inherent protection against false writes.
The DO pin is in high-Z except for the read period to
eliminate bus contention.

READ ¥

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0”) preceds the 16 bit
data output string.

EWEN/EWDS

The KM93CO06 is at the erase/write disable (EWDS) state

during the power-up period to protect against acciden-

tal disturbance. After the power up period, the erase/write
operation must be preceded by an erase/write enable
(EWEN) operation. The erase/write enable (EWEN) mode
is maintained until an erase/write disable (EWDS) opera-
tion is executed or v¢c is removed from the part. Ex-
ecution of the READ operation is independent of both

EWEN and EWDS instructions.

ERASE

Before a write cycle, an erase cycle need to be operated
to reset the EEPROM cells to the “erase” state. A chip
starts an erase cycle by dropping CS low after an erase
instruction and address set is input. The erase cycle is
ended by raising CS input high after the program cycle
time (tew) is satisfied.

WRITE

The write operation is started by sequentially loading
its instruction, address, and data set. After the last bit
of data is input on the DI pin, CS must be brought low
before the rising edge of the SK clock. This falling edge
of CS initiates the write cycle. Like the erase operation,
the write cycle is completed by the rising edge of the
CS input.

ERAL (chip erase)

Entire memory array is erased, i.e., logical “1” state, by
this chip erase (ERAL) operation. The chip erase cycle
is identical to the erase cycle except for different OP
code.

WRAL (chip write)
The entire array need to be erased before this chip write
mode operation. Data given during this mode are writ-

ten to all cells in the corresponding column simul-
taneously.

Eennseng
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KM93C06

CMOS EEPROM

PACKAGE DIMENSIONS
8 PIN PLASTIC DUAL IN LINE PACKAGE

0.352 (8.92)
0.372 (9.45)

1 1 1 [

0.240 (6.09)

O 0.260 (6.60)

. O L L
040 (1.02
"1 g.m :1.52:

0.159 (4.05)
0.179 (4.55)

0.115 (2.92)
0.135 (3.42)

0.100 (2.54)
TYP

0.014 (oas)
0022 (0.56) |

] 0.020 (0.51)
| 0.040 (1.02)

8 PIN PLASTIC SMALL OUT LINE PACKAGE

HHH

0.148 (3.73)
0.163 (4.15)
(o]
dH dH
0.012 (0.31)
0.020 (0.51)
0.194 (4.92)
0202 (5.12)
%\ 0.055 (1.40)
Hp 0.077 (1.95)
0.050 (1.27)
TYP

unit: inches (millimeters)

\

_—— 0~10°

l
0.290 (7.37)
0.310 (7.87)
——
0.008 (0.20)
0.012 (0.30)
0.012 (0.30)

0.028 (0.70)

0.224 (5.70)
0.248 (6.30)

0.002 (0.05)
0.008 (0.20)

|| 0000159
L 0.012 (0.303)
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KM93C07

CMOS EEPROM

256-Bit Serial Electrically Erasable PROM

FEATURES

¢ Operating temperature range
— KM93C07: Commercial
— KM93CO07I: Industrial
* 16 x 16 serial read/write memory
¢ High performance advanced CMOS technology
* Reliable floating gate technology
— Endurance : 100,000 cycle/byte
— Data retention: 10 years
« Single 5 Volt supply
* Low power dissipation
— Standby current: 250¢A (TTL)
— Active current: 3 mA (TTL)
e TTL compatible
¢ Self-timed programming cycle
* Device status signal during programming
e Available in plastic DIP and SOP

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM93C07 is a CMOS 5V Only 256 bit non-volatile,
sequential EEPROM. It is fabricated with the well de-
fined floating gate CMOS technology using Fowler-
Nordheim tunneling for erasing and programming.

The KM83CO7 is organized as 16 registers of 16 bits

each, which can be read/written serially by a

micro-

processor. It operates in a self-timed mode with the DO

pin indicating the Ready/Busy status of the device.
The KM93CO07 is designed for applications up to

100,000 erasel/write cycles per word and over 10 years

of data retention.

PIN CONFIGURATION

7/
| SK } i csEj o 8] Vee nc.jo I N-C.
CLOCK/Vp.p K E Z] NG, Vee[T] [TIGND
GEN. oS oo
-—{ Core oI[3 6| N.C.
Control p ;EZ: (16x19 E :1 SKE oo
DEC.
Logie. [ o] [5]ono oo
m KM93C07
cs[I] o [T Vee
Data
Register Output sk [TIN.C.
Control
l DI } oI} [TIN.C.
— Instruction
Register pol[d] GND
1 KM93C07GD
- (CO7D)
Instruction
Decod
coo PIN NAMES
Pin Name Pin Function
CSs Chip Select
SK Serial Data Clock
DI Serial Data Input
DO Serial Data Output
N.C. No Connection
Vee Power Supply
GND Ground
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KM93C07

CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

ltem Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03t07.0 \Y
. Commercial —10 to +125
Temperature Under Bias - Toias °C
Industrial —65 to +150
Storage Temperature Teag —-65 to +150 °C

*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

KM9O3CO07: Ta=0°C to 70°C, Voltages referenced to Vgs
KM93CO71: To= —40°C to 85°C, Voltages referenced to Vgs

Item Symbol Min Typ Max Unit
Sup‘prlry Voltage Vee 45 5.0 5.5 \
Supply Voltage Vss 0 0 0 \
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Conditions Min Max Unit
Operating Voltage Vee 45 5.5 \"
Operating Current (DC) lect Vee=5.5V, CS=2.0V, SK=2.0V 1 mA
Operating Current (AC) leca Vee =5.5V, fsx = IMHz 3 mA
Standby Current (TTL) lsgs Vee=5.5V, CS=0.8V 250 uA
Standby Current (CMOS) Isaz Vee=5.5V, CS=0V 100 uA

ViL -03 0.8 \
Input Voltage Levels Vi 20 Voo +03 v

Voo lo.=2.1mA 0.4 -V
Output Voltage Levels Vou o = — 4004A 24 v
Inpth Leakage Current M Vin=5.5V 10 uA
Output Leakage Current lo Vour=5.5V, CS =0V 10 A

 1msungg
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KM93Co07 CMOS EEPROM

INSTRUCTION SET FOR MODE SELECTION

Instruction SB OP Code Address Data Comment
READ 1 10XX A3A2A1A0 Dour Read register ASA2A1A0
WRITE 1 01XX A3A2A1A0 D15-DO Write register ASA2A1A0
ERASE 1 11XX A3A2A1A0 — Erase register ABA2A1A0
N EWEN 1 0011 XXXX - i Erase/Write enable
EWDS 1 0000 XXXX — Erase/Write disable
ERAL 1 0010 XXXX - Erase all registers
WRAL 1 0001 XXXX D15-DO Write all registers

The KM93CO07 provides 7 instructions as shown. Note that all the instructions start with a logic “1” start bit, and
the next 8 bits carry the 4-bit OP code and the 4-bit address for 1 of 16, 16-bit registers.

AC TEST CONDITIONS

Parameter Value
Input Pulse Levels ) 0.45V to 2.4V
Input Rise and Fall Times 20ns
Input and Output Timing measurement Levels 0.8V and 2.0V
Output Load 1 TTL Gate and C_.=100pF

AC OPERATING CHARACTERISTICS
KM93C07: Ta=0°C to 70°C, Vcc =5V +10%, unless otherwise noted.
KM93CO07I: To= —40°C to 85°C, Vcc =5V +10%, unless otherwise noted.

Parameter Symbol Test Condition Min Max Unit
SK Frequency fsk — 1.0 MHz
SK High Time tskH (Note 1) 500 ns
SK Low Time tske (Note 1) 250 ns
Chip Select Setup Time tess 50 ns
Chip Select Hold Time tesw 0 ns
Data Setup Time tois 150 ns
Data Hold Time tom 150 ns
Output High Delay Time tro1 VoL=0.8V, Vou = 2.0V 500 ns
Output Low Delay Time teoo V=045V, Viy =24V 500. ns
Program Cycle Time tew 10 ms
Min CS Low Time tes (Note 2) 250 " ns
Densiectoste | 00 | s
R o |

Note 1: The SK frequency spec, specifies a minimum SK clock period of 1us, therefore in a SK clock cycle
tskn + tske Must be greater than or equal to 1us.
e.q., if tske=250ns then the minimum tsku = 750ns in order to meet the SK frequency specification.
Note 2: CS must be brought low for a minimum 250ns(tcs) between consecutive instruction cycles.

= ”
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KM93C07 CMOS EEPROM

TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING
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KM93Co07

CMOS EEPROM

TIMING DIAGRAMS (Continued) INSTRUCTION TIMING
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KM93Co07

CMOS EEPROM

DEVICE OPERATION

The KM93CO07 is a 256 bit CMOS serial /0 EEPROM
used with microcontrollers for nonvolatile memory ap-
plications. The on-chip programming voltage generator
allows user to use a single 5V power supply. The erase
and write cycle of the KM93CO07 is self-timed with
the ready/busy status of the chip indicated at the DO
pin. All the operations of the chip is preceded by a two
OP code bits, facilitating inherent protection against
false writes. The DO pin is high-Z except for the read
period and the ready/busy indication period to eliminate
bus contention.

READ

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0”) proceeds the 16
bit data output string.

EWEN/EWDS

The KM93CO7 is at the erase/write disable (EWDS) state
during the power-up period to protect against acciden-
tal disturbance. After the power up period, the erase/write
operation must be preceded by an erase/write enable
(EWEN) operation. The erase/write enable (EWEN) mode
is maintained until an erase/write disable (EWDS) opera-
tion is executed or V¢ is removed from the part. Ex-
ecution of READ operation is independent of both
EWEN and EWDS instructions.

ERASE

Before a write cycle, an erase cycle need to be operate_d
to reset the EEPROM cells to the “erase” state. The chip
starts a self-timed erase cycle by dropping CS low af-

ter an erase instruction and address set is input. The
chip’s ready/busy status is indicated at the DO pin by
bringing CS high during erase cycle.

WRITE

The write operation is started by sequentially loading
its instruction, address, and data set. After the last bit
of data is input on the DI pin, CS must be brought low
before the rising edge of the SK ciock. This faliing edge
of CS initiates the self-timed write cycle. Like the erase
operation, write cycle has the ready/busy function.

ERAL (chip erase)

Entire memory array is erased, i.e., logical “1” state, by
this chip erase (ERAL) operation. The chip erase cycle
is identical to the erase cycle except for different OP
code.

WRAL (chip write)
The entire array need to be erased before this chip write
mode operation. Data given during this mode are writ-

ten to all cells in the corresponding column simul-
taneously.

READY /| BUSY

The ready/busy status of the KM93CO07 during all the
self-timed programming cycle (erase, write, chip erase,
chip write) is indicated at the DO pin. Bringing the CS
pin high, after th self-timed programming cycle has been
initiated, will produces logic ‘0’ at the DO pin if the chip
is still programming and a logic ‘1’ if the programming
cycle has been completed.

L= ung
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KM93C07 CMOS EEPROM

PACKAGE DIMENSIONS
8 PIN PLASTIC DUAL IN LINE PACKAGE unit: inches (millimeters)

0.352 (8.92) X/
0.372 (9.45)

_—— 0~ 100
1 1 ri /
0.240 (6.09) 0.290 (7.37)
O 0.260 (6.60) 0.310 (7.87)
| /

| [ owom
0.060 (1.52)
0.008 (0.20)

r \ 0.012 (0.30)
i 0.159 (4.05)
0.179 (4.55)
0.115 (2.92)
0.135 (3.42)
0100 254 |
TYP I T
0.014 (0.38) 0.0200.51)
0022 (0.56) | | 0.040 (1.02)
8 PIN PLASTIC SMALL OUT LINE PACKAGE 0012 030
0.028 (0.70)
0.148 (3.73) 0.224 (5.70)
0.163 (4.15) 0.248 (6.30)
0.002 (0.05)
0.008 (0.20)
o]

0.012 (0.31) 0.006 (0.153)
0.020 (0.51) 0.012 (0.303)

0.194 (4.92)
0.202 (5.12)

0.055 (1.40)

|
FU 0.077 (1.95)

0.050 (1.27)
TYP
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KM93C46

CMOS EEPROM

1K Bit Serial Electrically Erasable PROM

FEATURES

* Operating temperature range
— KM93C46: Commercial

— KM93C46l: Industrial

¢ Single 5 Volt supply

¢ High performance advanced CMOS technology
— Reliable floating gate technology
® 64 x 16 serial read/write memory

¢ TTL compatible
* Low power dissipation

— Standby current: 250uA (TTL)
— Active current: 3 mA (TTL)
¢ Self-timed programming cycle
¢ Device status signal during programming
¢ 100,000 Cycle Endurance
* Available in plastic DIP and SOP

FUNCTIONAL BLOCK DIAGRAM

s

GENERAL DESCRIPTION

The KM93C46 is a CMOS 5V.Only 1,024 bit non-
volatile, sequential EEPROM. It is fabricated with the
well defined floating gate CMOS technology using
Fowler-Nordheim tunneling for erasing and pro-
gramming.

The KM33C46 is organized as 64 registers of 16 bits
each, which can be read/written serially by a
microprocessor. It operates in a self-timed mode with
the DO pin indicating the READY/BUSY status of the
device.

The KM93C46 is designed for applications up to
100,000 erase/write cycles per word and over 10 years
of data retention.

PIN CONFIGURATION

1 cs[1 [8] Ve N.C.JO [TIN.C.
Clock/Vpp
Vee [ GND
GEN. sk [2] N.C. cc (0
| [ core oi [3] (6] N.C. cs [ [11 DO
X, Y
CONTROL , (64 % 16) SK (1] DI
Logic [ ] DEC po[4] 5] aND P
= Kmgac4s o0
L{ paTa
REGISTER OUTPUT cs o [T vee
CONTROL
E’_'} SK [T M N.C.
——] INSTRUCTION
REGISTER |=— ! [0} [TIN.C.
L Do [T} [T GND
| INSTRUCTION
DECODER KM93C46GD
(C46D)
Pin Name Pin Function
CSs Chip Select
SK Serial Data Clock
DI Serial Data Input
DO Serial Data Output
N.C. No Connection
Vee Power Supply
GND Ground
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KM93C46 -CMOS EEPROM
ABSOLUTE MAXIMUM RATINGS*
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgs: Vin -03t0 7.0 \'
Commercial —10 to +125
Temperature Under Bias - Thiss °C
Industrial —65 to +150
Storage Temperature Tatg —-65 to +150 °C

Pinsuneg

*Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should
be restricted to the conditions as detailed in the operational sections of the data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

KM93C46 T,=0 to 70°C, Voltages referenced to Vgs
KM93C46l To= —40 to 85°C, Voltages referenced to Vss

Item Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 5.5 \
Supply Voltage Vss 0 0 0 \
DC CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Condition Min Max Unit
Operating Voltage Vee 45 5.5 \
Operating Current (DC) lect Vee=5.5V, CS=2.0V, SK=2.0V mA
Operating Current (AC) loca Ve =55V, fsx=1MHz 3 mA
Standby Current (TTL) Isg1 Vee=5.5V, CS=0.8V 250 A
Standby Current (CMOS) lsg2 Vec=5.5V, CS=0V 100 nA

) Vi -03 0.8 v
Input Voltage Levels Vi 20 Voo +03 v
VQL |o[_ =2.1mA 0.4 \
Output Voltage Levels Vor lon = — 4004A 24 v
Input Leakage Current u Vin=5.5V 10 uA
Output Leakage Current Io Vour=5.5V, CS =0V 10 wA
INSTRUCTION SET FOR MODE SELECTION
Instruction SB OP Code Address Data Comment
READ 1 10 A5A4A3A2A1A0 Dour Read register ASA4A3A2A1A0
WRITE 1 01 A5A4A3A2A1A0 D15-DO Write register ASA4A3A2A1A0
ERASE 1 1 A5A4A3A2A1A0 - Erase register AGA4A3A2A1A0
EWEN 1 00 11XXXX — Erase/Write enable
EWDS 1 00 00XXXX - Erase/Write disable
ERAL 1 00 10XXXX - Erase all registers
WRAL 1 00 01XXXX D15-DO Write all registers

The KM93C46 provides 7 instructions as shown. Note that all the instructions start with a logic “1” start bit, and
following 8 bits carry the OP code and the 6-bit address for 1 of 64, 16-bit registers.
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'KM93C46 CMOS EEPROM

AC TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45V to 2.4V
Input Rise and Fall Times 20ns
Input and Output Timing measurement Levels 0.8V and 2.0V
Output Load 1 TTL Gate and C=100pF

AC OPERATING CHARACTERISTICS
KM93C46 To=0°C to 70°C, Vec =5V = 10%, unless otherwise noted.
KM93C46l Ta= —40°C to 85°C, Vcc =5V = 10%, unless otherwise noted.

Parameter Symbol Test Condition Min Max Unit
SK Frequency fsk —_ 1.0 MHz
SK High Time tskH (Note 1) 500 ns
SK Low Time sk (Note 1) 250 ns
Chip Select Setup Time tcss 50 ns
Chip Select Hold Time tosn 0 ns
Data Setup Time tois 150 ns
Data Hold Time tom 150 ns
Output High Delay Time tro1 VoL=0.8V, Vou=2.0V 500 ns
Output Low Delay Time teoo V=045V, Viy=2.4V 500 ns
Self-Timed Program Cycle Time tew 10 ms
Min CS Low Time tcs (Note 2) 250 ns
T w0 |
Feling Edge of 03 to t 100 | ns

-
Note 1: The SK frequency spec, specifies a minimum SK clock period of 1us, therefore in a SK clock cycle
tskn + tsk Must be greater than or equal to 1pus.
e.q., if tsk. =250ns then the minimum tsxy = 750ns in order to meet the SK frequency specification.
Note 2: CS must be brought low for a minimum 250ns(tcs) between consecutive instruction cycles.

TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING

1us

Vin | tsk—
SK z = \
Vie = | —
tois Tom T M
A\ fa
” SRR R
Vi
- tcss L tosn
Vin
* /N —
Vi

— tpoo - L——*lpm
VoH
DO
m DON'T CARE

VoL i
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KM93Ca6 . | CMOS EEPROM

TIMING DIAGRAMS (Continued) insTRUGTION TN
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KM93C46

CMOS EEPROM

DEVICE OPERATION

The KM93C46 is a 1K bit CMOS serial /0 EEPROM
used with microcontrollers for non-volatile memory ap-
plications. The on-chip programming voltage generator
allows user to use a single 5V power supply. The erase
and write cycle of the KM93C46 is self-timed with
the ready/busy status of the chip indicated at the DO
pin. All the operations of the chip are preceded by two
OP code bits, facilitating inherent protection against
false writes. The DO pin is high-Z except for the read
period and the ready/busy indication period to eliminate
bus contention.

READ

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0") proceeds the 16
bit data output string.

EWEN/EWDS

The KM93C46 is at the erasel/write disable (EWDS) state
during the power-up period to protect against acciden-
tal distrubance. After the power up period, the erase/write
operation must be preceded by an erase/write enable
(EWEN) operation. The erase/write enable (EWEN) mode
is maintained until an erase/write disable (EWDS) opera-
tion is executed or V¢c is removed from the part. Ex-
ecution of the READ operation is independent of both
EWEN and EWDS instructions.

ERASE

Before a write cycle, an erase cycle need to be operated
to reset the EEPROM cells to the “‘erase” state. The chip
starts the self-timed erase cycle by dropping CS low af-
ter an erase instruction and address set is input. The
chip's ready/busy status is indicated at the DO pin by
bringing CS high during erase cycle.

WRITE

The write operation is started by sequentially loading
its instruction, address, and data set. After the last bit
of data is input on the DI pin, CS must be brought low
before the rising edge of the SK clock. This falling edge
of CS initiates the self-timed write cycle. Like the erase
operation, write cycle has the ready/busy function.

ERAL (chip erase)

Entire memory array is erased, i.e., logical “1” state, by
this chip erase (ERAL) operation. The chip erase cycle
is identical to the erase cycle except for different OP
code.

WRAL (chip write)

The entire array needs to be erased before this chip write
mode operation. Data given during this mode are writ-
ten to all cells in the corresponding cclumn simul-
taneously.

READY / BUSY

The ready/busy status of the KM93C46 during all the
self-timed programming cycle (erase, write, chip erase,
chip write) is indicated at the DO pin. Bringing the CS
pin high, after self-timed programming cycle has been
initiated, will produce logic ‘0’ at the DO pin if the chip
is still programming and a logic ‘1’ if the programming
cycle has been completed.
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KM93C46

CMOS EEPROM

PACKAG

E DIMENSIONS

8 PIN PLASTIC DUAL IN LINE PACKAGE

0.352 (8.92)

1 1 1 [

0.372 (9.45)

0.240 (6.09)

O 0.260 (6.60)

I B B O

[ |

0.100 (2.54)

0.159 (4.05)
0.179 (4.55)

0.115 (2.92)

0.135 (3.42)

TYP

8 PIN PLASTIC SMALL OUT LINE PACKAGE

H

||
| I

0.014 (0.36)

0.020 (0.51)

-

0.022 (0.56) |

H H

o

0.148 (3.73)
0.163 (4.15)

i

1 0H

| oorzean

| 0.020 (0.51)

0.194 (4.92)

0.202 (5.12)

 \ 0.055 (1.40)

0.050 (1.27)

Hw 0.077 (1.95)

TYP

0.040 (1.02)

unit: inches (millimeters)

\

__— 0~ 10°

0.290 (7.37)
0.310 (7.87)
0.008 (0.20)
0.012 (0.30)
0.012 (0.30)

0.028 (0.70)

0.224 (5.70)
0.248 (6.30)

0.002 (0.05)
0.008 (0.20)

0.006 (0.153)
0.012 (0.303)
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KM93C46V

CMOS EEPROM

1K Bit Serial Electrically Erasable PROM

FEATURES

* Operating Temperature Range
— KM93C46V : Commercial
— KM93C46VI: Industrial
e Enhanced extended operating voltage: 3.0V~5.5V
High performance Advanced CMOS Technology
— Reliable floating gate technology
* 64 x 16 serial read/write memory
e TTL compatible
e Low power dissipation
— Standby current: 250.A (TTL)
— Active current: 3mA (TTL)
Self-timed programming cycle
Device status signal during programming
100,000 Cycle Endurance
Available in plastic DIP and SOP

e o o o

FUNCTIONAL BLOCK DIAGRAM

[+] |

Clock/Vpp
[ GEN.

CONTROL | ]
LOGIC

X, Y
DEC

CORE
(64X 16)

1

| S/A(16)|

DATA
REGISTER

OQUTPUT
CONTROL

INSTRUCTION
REGISTER

i

INSTRUCTION
DECODER

GENERAL DESCRIPTION

The KM93C46V is an extended voltage CMOS 1,024 bit
nonvolatie, sequential EEPROM. It is fabricated with
the well defined floating gate CMOS technology using
Fowler-Nordheim tunneling for erasing and program-
ming.

The KM93C46V is organized as 64 registers of 16 bits
each, which can be read/written serially by a
microprocessor. It operate in a self-timed mode with the
DO pin indicating the READY/BUSY status of the device.

The KM93C46V is designed for applications up to
100,000 erase/write cycles per word and over 10 years
of data retention.

PIN CONFIGURATION

\J
cs [I o 3] Veo N.Cc. O [T1 N.C.
Vee [ 1] GND
sk [2] [7] NC. CC
cs [0} [1] DO
oI [3] 6] N.C sk (T -
DO [2 5] GND KM93C46VG
4] ] (C46V)
KM93C46V
cs ™Mo Vee
SK M [ NC.
DI ™M} 1] N.C.
DO [ [1] GND
KM93C46VGD
(46VD)
Pin Name Pin Function
CS Chip Select
SK Serial Data Clock
DI Serial Data Input
DO Serial Data Output
N.C. No Connection
Vee Power Supply
GND Ground
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KM93C46V

CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit

Voltage on any pin relative to Vss ViN —0.3to +7.0 \Y)
Temperature Under Bias Com. Toias “ —10to +125 c
Ind. —65 to +150 °C

Storage Temperature Tstg —65 to +150 °C

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

KM93C46V : Voltage reference to Vss, TaA=0°C to +70
KM93C46VI: Voltage reference to Vss, TaA=—40°C to +85 C

Parameter Symbol Min Typ Max Unit
Supply Voltage Vece 3.0 — 5.5 \Y
Ground Vss 0 0 0 \'
DC CHARACTERISTICS (Recommended operating conditions otherwise noted)

Parameter Symbol Test Conditions Min Max Unit
Operating Voltage Vce 3.0 5.5 \
Operating Current (DC) lcct Vecec=5.5V, CS=2.0V, SK=2.0V — 1 mA
Operating Current (AC) lcc2 Vcc=5.5V, fsk=250KHz — 3 mA
Standby Current (TTL) IsB1 4.5<Vcc<5.5, CS=0.8V — 250 uA
Standby Current (CMOS) IsB2 Vce=5.5V, CS=0V — 100 uA

ViL -0.3 0.8 \Y
Input Voltage Levels Vin 2.0 |Voo+0.3 v
Output Voltage Levels Vor1 lo,=2.1mA — 0.4 \Y
(4.5<Vcc<5.5) VoH1 lon=—400uA 2.4 — \Y
Output Voltage Levels VoL2 lo.=10uA — 0.2 Y
(3.0V<Vcc<4.5) VoHz lon=—10pA 1.5 — \Y
Input Leakage Current I ViN=5.5V — 10 HA
Output Leakage Current Lo | Vour=5.5, CS=0V | = ] 10 | wA |
INDTRUCTION SET FOR MODE SELECTION

Instruction SB OP Code Address Data Comment

READ 1 10 A5A4A3A2A1A0 Dout Read register ASA4A3A2A1A0

WRITE 1 01 A5A4A3A2A1A0 D15-Do Write register ASA4A3A2A1A0

ERASE 1 11 A5A4A3A2A1A0 — Erase register ASA4A3A2A1A0

EWEN 1 00 11XXXX — Erase/Write enable

EWDS 1 00 00XXXX — Erase/Write disable

ERAL 1 00 10XXXX — Erase all registers

WRAL 1 00 01XXXX D15-Do Write all registers

The KM93C46V provides 7 instructions as shown. Note that all the instructions start with a logic “1”" start bit, and
following 8 bits carry the OP code and the 6-bit address for 1 of 64, 16-bit registers.

S 1msuieg
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KM93C46V CMOS EEPROM

AC TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.2V to 2.6V
Input Rise and Fall Times o 20ns
Timing Measurement Reference Level Input 0.8V and 2.0V
S B Output | 0.8Vand1.5V
Output Load 1 TTL GATE and CL=100 pF

AC OPERATING CHARACTERISTICS
KM93C46V : Ta=0°C to +70°C
KM93C46VI; Ta=—40°C to +85°C

Parameter Symbol Conditions Min Max Unit
SK Frequency | 1. . 0 250 KHz
__SKHighTme  Jtekw | = 1 - us
_SKlowTme sk L ) - us
Chip Select Setup Time ) | tess T 0.2 - [id
__Chip Select Hold Time | tosH - 0 = HS
Data Setup Time oyt o = | 04 = ks
PataHodTme ~  jtw o} = 0.4 - us
Output High Delay Time | teor | VoL=0.8V,Vou=1.8V | — 2 us
Output Low Delay Time too | Vu=0.2V,Vnh=2.6V | — | 2 | us |
Self-Timed Program Cycle Time :Em g:g:xggzi:gv - 112 me
Min CS Low Time N - 1= K
Rising Edge of CS to Status Valid | tsy | ~ — - 1 us
Falling Edge of CS to Doyt High-Z toH, t1H — — 0.4 us

Notes: 1 The SK frequency spec. specifies a minimum SK clock period of 4us, therefore in a SK clock tskH+tskL
must be greater than or equal to 4us.
2. CS must be brought low for a minimum 1us (tcs) between consecutive instruction cycles.

TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING ae

Vin F=—tsKL
K / \
| S——
Vie e tsKH

tois =-tom
Vik r
DI
Vi
tess tosn

VIH !
cs 7/
Vi
tepo tpps
Von y
DO j
Vou X DON'T CARE
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KM93C46V CMOS EEPROM

T|M|NG DIGRAMS (Continued)

INSTRUCTION TIMING

v tes
cs _/
READ
o /T A\ LA X XA Ao . STANDBY
4 —-| —
ooyl toH, tin
DO -4# 0 R
— (D15 X D) (o X Do X s
o LM M Moo
# + tes # STANDBY
WRITE cs -/ p CHECK ) STANDBY
STATUS
o ANVERCY €Y €5 @9 €9 G & &
DO 4
HIGH-Z
SK
EWEN
EWDS os -/ \| STANDBY
o / 1 \ o] [o]
ENABLE=11
DISABLE=00
s« LML
/ # \ tes Ete \, STANDBY
ERASE cs I —
DI 1 1 1 As X Az X As Ao
DO
HIGH-Z
s LML Mo
t # STANDBY
cs _/  Yles CHECK 1—......
STATUS
ERAL o /\ o0 o
DO tsv
HIGH-Z
s ] LML ML Mo
44 STANDBY
$ T 4
cs Ml check Y—
WRAL o / T\ ©0 o 0 /3 B, Do STATUS
DO 45
HIGH-Z

o :
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KM93C46V

CMOS EEPROM

DEVICE OPERATION

The KM93C46V is a 1K bit CMOS serial I/O EEPROM
used with microcontrollers for non-volatile memory ap-
plications. The on-chip programming voltage generator
allows user to use a 3.0V to 5.5V single power supply.
The erase and write cycle of the KM93C46V is self-timed
with the read/busy status of the chip indicated at the
DO pin. All the operations of the chip are preceded by
two OP code bits, facilitating inherent protection against
false writes. The DO pin is high-Z except for the read
period and the ready/busy indication period to eliminate
bus contention.

READ

After aread instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0") proceeds the 16
bit data output string.

EWEN/EWDS

The KM93C46V is at the erase/write disable (EWDS)
state during the power-up period to protect against ac-
cidental disturbance. After the power up period, the
erase/write operation must be preceded by an erase/write
enable (EWEN) operation. The erase/write enable
(EWEN) mode is maintained until a erase/write disable
(EWDS) operation is executed or Vcc is removed from
the part. Execution of the READ operation is indepen-
dent of both EWEN and EWDS instructions.

ERASE

Before a write cycle, an erase cycle need to be operated
to reset the EEPROM cells to the “erase’ state. The chip

starts the self-timed erase cycle by dropping CS low after
an erase instruction and address set is input. The chip's
ready/busy status is indicated at the DO pin by bringing
CS high during erase cycle.

WRITE

The write operation is started by sequentially loading its
instruction, address, and data set. After the last bit of
data is input on the DI pin, CS must be brought low befor
the rising edge of the SK clock. This falling edge of CS
initiates the self-timed write cycle. Like the erase opera-
tion, write cycle has the ready/busy function.

ERAL (chip erase)

Entire memory array is erased, i.e, logical “1" state, by
this chip erase (ERAL) operation. The chip erase cycle
is indentical to the erase cycle except for different OP
code.

WRAL (chip write)

The entire array needs to be erased before this chip write
mode operation. Data given during this mode are written
to all cells in the corresponding column simultaneously.

READY/BUSY

The ready/busy state of the KM93C46V during all the
selftimed programming cycle (erase, write, chip erase,
chip write) is indicated at the DO pin. Bringing the CS
pin high, after self-timed programming cycle has been
initiated, will produce logic ‘O’ at the DO pin if the chip
is still programming and a logic ‘1’ if the programming cy-
cle has been completed.
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KM93C46V

CMOS EEPROM

PACKAGE DIMENSIONS

8 PIN PLASTIC DUAL IN LINE PACKAGE

0.362(8.92)
0.372(9.45)
101 M
0.240(6.09)
0.260(6.60)
0]
O L
0.040(1.02)

0.080(1.52)

il

0.159(4.05)

0.115(2.92)

0.100(2.54)
TYP

-

0.014(0.36)
0.022(0.56)

0.020(0.51)

0.040(1.02)

8 PIN PLASTIC SMALL OUT LINE PACKAGE

0.179(4.55)

0.135(3.42)

unit; inches (millimeters)

A—ON1O°
_T

0.290(7.37)
0.310(7.87)
-
0.008(0.20)
0.012(0.30)
0.012 (0.30)

0.028 (0.70)

0.148 (3.73) 0.224 (5.70)
0.163 (4.15) 0.002 (0.05) 0.248 (6.30)
o 0.008 (0.20)
0.012 (0.31) 0.008 (0.153)
o 009
| 0.020 (0.51) 0.012 (0.303)
0.194 (4.92)
0.202 (5.12)
0.085 (1.40)
! 0.077 (1.95)
0.050 (1.27) .
TYP
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KM93C56/KM93C66

CMOS EEPROM

2K/4K Bit Serial Electrically Erasable PROM

FEATURES

« Single 5 volt supply

* Low power consumption

— Active: 3 mA (TTL)

— Standby: 250 A (TTL)

¢ Memory organization:
— 128 x 16 bits for KM93C56
— 256 x 16 bits for KM93C66

¢ System Clock Frequency: 1 MHz (max.)

e Self timed write cycle

— Automatic erase before write

— RIB status signal during programming

¢ Reliable CMOS floating-gate technology

— Endurance

: 100,000 cycle

— Data retention: 10 years

GENERAL DESCRIPTION

The KM93C56/66 is a 5V only 2K/4K bits serial /O
EEPROM and is fabricated with the well defined float-
ing gate CMOS technology using Flower Nordheim tun-
neling for erasing and programming.

The KM93C56/66 can be organized as 128/256
registers of 16 bits each, which can be read/written
serially by a microprocessor.

The KM93C56/66 is designed for applications up to
100,000 erase/write cycles per word and over 10 years
of data retention.

FUNCTIONAL BLOCK DIAGRAM

Clock/Vep

=]

\J
GENERATOR [ ] cs[T]o 8] Ve NC. [T O [T] N.C.
l Vee [T [TJ GND
sk [2] [7]N.C.
0
conTroL| | x & v CORE cs o
toaic  [foec. [ 128%18 oI [3] 6]NC o bl
KM93C56G/66G
o [4] B (SC561/66)
KM93C56/66
S
DATA —t- outpPuT csmo H Veo
"" REGISTER |4 | CONTROL sk N.C.
| DI }
L_ INSTRUCTION | | DI [T] [TIN.C.
REGISTER
T m po[T} T GND
INSTRUCTION KM93C56GD/66GD
DECODER (C56D/66D)
Pin Name Pin Function
CS Chip Select
SK Serial Data Clock
DI Serial Data Input
DO Serial Data Output
GND Ground
N.C. No Connection
Vee Power Supply
89
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KM93C56/KM93C66

CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on any pin relative to Vss Vin -0.3to +7.0 \
Temperature Under Bias Thbias —10to +125 °C
Storage Temperature Tstg —65 to +150 °C

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Voltage reference to Vss, TA=0°C to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vce 45 5.0 55 Vv
Supply Voltage Vss 0 0 0 \Y
DC OPERATING CHARACTERISTICS
(Vec=4.5V to 5.5V unless otherwise specified)
Parameter Symbol Test Condition Min Max Unit
Operating Voltage Vece 45 5.5 \"
DC lect CS=Vj, SK=Viu —_ 1 mA
Operating Current
AC leca CS=V|H, SK=1.0MHz —_ 3 mA
TTL |sa1 Vcc = 55V, CS = V||_ —_— 250 ;LA
Standby Current
CMOS lss2 Vee=5.5V, CS=Vss — 100 uA
Input Low Voltage Levels Vi -0.3 0.8 '
Input High Voltage Levels Viu 2.0 Vce+0.3 \
VoL loL= 2.1mA — 0.4 \"
Output Voltage Levels
VOH IOH = - 400;1.A 2.4 —_ V
Input Leakage Current e Vin=5.5V -2.5 25 rA
Output Leakage Current lov Vour=5.5V, CS=0V -2.5 25 uA
INSTRUCTION SET FOR MODE SELECTION
Instruction | SB | OP Code Address Data Comment
READ 1 10 A7A6A5A4A3A2A1A0 Dout Read register at specified address
WRITE 1 01 A7ABA5A4A3A2A1A0 | D1s5-Dp | Write the data at specified address
ERASE 1 11 A7ABA5A4A3A2A1A0 — Erase the data at specified address
EWEN 1 00 11XXXXXX - Erase/Write enable
EWDS 1 00 OOXXXXXX - Erase/Write disable
WRAL 1 00 01 XXXXXX D1s-Do | Write all registers
ERAL 1 00 TOXXXXXX — Erase all registers

Note: 1. A7 is a “don’t care” address for KM93C56.
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KM93C56/KM93C66 CMOS EEPROM

A.C. TEST CONDITIONS

PARAMETER VALUE
Input Pulse Level 0.45V to 2.4V
Input Rise and Fail Time 20ns
~ Output Load 1 TTL Gate and CL=100pF
AC OPERATING CHARACTERISTICS (Vcc=45V to 5.5V unless otherwise specified)
v Limits
Parameter Symbol Test Conditions Unit
Min. Max.

Maximum clock frequency fok — — 1.0 MHz
SK High Time tskH (Note 1) 500 —_ ns
SK Low Time tskL (Note 1) 250 — ns
Minimum CS Low Time tcs (Note 2) 250 - ns
CS Setup Time tcss Relative to SK 50 — ns
DI Setup Time tois Relative to SK 50 — ns
CS Hold Time tcsH Relative to SK 0 — ns
DI Hold Time toiH Relative to SK 100 - ns
Output delay to data “1” tPD1 — —_ 500 ns
Qutput Delay to Data “0” trpo — —_ 500 ns
CS to Status Valid tsv — — 500 ns
CS to DO in High-Z toF — — 100 ns
Write Cycle Time te/w — — 10 ms
Falling Edge of CS to Dout High-Z toH, t1H —_ — 100 ns

Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tskL +tsky must
be equal or greater than to 1 pus.
e.qg., if tskt=250 ns then the minimum tskn=750 ns in order to meet the SK frequency specification.
Note 2: The CS must be brought low for a minimum 250 ns (ics) between consecutive instruction cycles.

TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING

.
cs Vin - \
Vi Tus ‘ —_—
csh
tess tskn tske
Vin
SK
VIL
tois —et= toiH
o
Vi
t=tppo = =—tpD1 tor
0o Vou
VoL N

= 9’
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KM93C56/KM93C66 CMOS EEPROM

TIMING DIAGRAMS (Continued)

INSTRUCTION TIMING

wS LA nnnrnrnagsr

i # \
V4 tcs
READS CS STANDBY
oI 1 1N\_0_ A X As X As) : ) €A P |
HIGH-Z e toH, tiH
bo 1 0 _Ao15XD14) (01 X DO XXX) TR
* Note: A7 is a don't care address for KM93C56
K J"LT'U'LH_FLFU'U”LH_FU"U'LJLLFUFLJ'LFLFU'
/ 45 5 \ ‘Csj:'”—-—\CHEcK STANDBY
WRITES, ©8 STATUS
o % n
HIGH-Z tsv ™ —_— |t
DO 4 g Buf_!, READY
* Note: A7 is a don't care address for KM93C56 tew HIGH-Z
«J e urruoar
ENCS 1 STANDBY
EWDS ) o / \
o—/ T \e_0 [ XTORTYTRTIN
ENABLE =11
DISABLE =00
(sk - LITLILI JLMLLLLrurer
f tos ===V STANDBY
EHASEJ cs/ 3 CHECK
HIGH-Z tey=— f= = t—— teH HIGH-Z
po 1 rel READY |
STe
* Note: A; is a don't care address for KM93C56 e g
s LML U ML
P/ ' ‘:
ERAL < 05/ i N crEcK ™ YosTAnoeY
STATUS
oI 1T\ 0 0/ 1T\ 0 e
HIGH-Z 57 1| BUSY e U HIGHZ
DO. 4% - , anon
'_"""E/W 1
upiplpipiplpipig¥pNpigNyipipipiginipiy
£C re $4
4 45 \ tcs ) | STANDBY
WRAL cs/ CHECK Az

, STATUS
ol /N0 o/ T XXX XXXXXXR(DT5) D0 m
HIGH-Z v sy e l1H
DO 45 g e $h READY\=—HIGH-Z
prm——— tEW
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KM93C56/KM93C66

CMOS EEPROM

INTRODUCTION

The KM93C56/66 is a 2K/4K bit CMOS serial I/0
EEPROM used with microcontrollers for non-volatile
memory applications. The on chip programming voltage
generator allows user to use a single 5.0V power
supply. The write cycle of the KM93C56/66 is self tim-
ed with the ready/busy status of chip indicated at the DO
pin. All the operations of the chip are preceded by
two OP code bits, facilitating inherent protection against
false writes. The DO pin is a high-Z except for the read
period and the ready/busy indication period to eliminate
bus contention.

It is possible to connect the DI and DO pins together
as a common /O to futher simplify the interface.
However, with this configuration it is possible for a
“bus conflict” to occur during the “dummy zero” that
precedes the read operation, if A0 is a logic high level.
Under such a condition the voltage level seen at DO is
undefined and will depend upon the relative impedances
of DO and the signal source driving AO. The higher the
current sourcing capability of AQ, the higher the voltage
at the DO pin.

DEVICE OPERATION
READ

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0”) proceeds the 16
bit data output string.

EWEN/EWDS

The KM93C66/56 is at the write disable (EWDS) state
during the power-up period to protect against acciden-
tal disturbance. After the power-up period, the write
operation must be preceded by anwrite enable (EWEN)

operation. The write enable (EWEN) mode is maintained
until a EWDS operation is executed or Vcc is removed
from the part. Execution of the read operation is indepen-
dent of both EWEN and EWDS instructions.

WRITE

The write operation is started by sequentially loading its
instruction, address and data set. After the last bit of data
is input on the DI pin, CS must be brought low before
the rising edge of the SK clock. This falling edge of CS
initiates the self-timed write cycle with auto erase. The
chip’s ready/busy status is indicated at the DO pin by
bringing CS high during write cycle.

ERASE

The erase operation is started by sequentially loading its
instruction, address. After the last bit of data is input on
the DI pin, CS must be brought low before the rising edge
of the SK clock. This falling edge of CS initiates the self-
timed erase cycle. The chip’s ready/busy status is in-
dicated at the DO pin by bringing CS high during erase
cycle.

WRAL

The WRAL instruction is started by sequentially loading
its instruction and data set. After the last bit of data is
input on the DO pin, CS must be brought low before the
rising edge of the SK clock. This falling edge of CS in-
itiates the self-timed write cycle with auto chip erase. All
cells are written simultaneously with given data.

ERAL

The ERAL instruction is started by sequentially loading
its instruction. After the last bit of data is input on the
DO pin, CS must be brought low before the rising edge
of the SK clock. This falling edge of CS initiates the self-
timed write cycle. All cells are erased simultaneously.

s vy
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KM93C56/KM93C66 CMOS EEPROM

PACKAGE DIMENSIONS

8 PIN PLASTIC DUAL IN LINE PACKAGE unit; inches (millimeters)
0.352(8.92)
0.372(9.45) /\\/
0n10°
orrim T
0.240(6.09) 0.290(7.37)
0.260(6.60) 0.310(7.87)
O
U O L L L
\L
0.040(1.02)
0.060(1.52) 0.008(0.20)
0.012(0.30)
0.159(4.05)
0.179(4.55)
0.115(2.92)
0.135(3.42)
0.100(2.54)
TYP |__ 0.020(0.51)
0.040(1.02)
0.014(0.36)
0.022(0.56)
8 PIN PLASTIC SMALL OUT LINE PACKAGE 0.012 (0.30)
0.028 (0.70)
0.148 (3.73) 0.224 (5.70)
0.163 (4.15) 0.002 (0.05) 0.248 (6.30)
o 0.008 (0.20)
‘ 0012 (0.31) 0.006 (0.153)
[ 0.020 (0.51) 0.012 (0.303)
0.055 (1.40)
0.077 (1.95)
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PRELIMINARY
KM93C56V/KM93C66V CMOS EEPROM

2K/4K Bit Serial Electrically Erasable PROM

FEATURES GENERAL DESCRIPTION

« Enhanced extended operating voltage: 3.0V~5.5V The KM93C56V/66V is a extended voltage 2K/4K bits

* Low power consumption serial /O EEPROM and is fabricated with the well de-
— Active: 3 mA (TTL) fined floating gate CMOS technology using Flower
— Standby: 250..A (TTL) Nordheim tunneling for erasing and programming.

e Memory organization:
— 128 x 16 bits for KM93C56V
— 256 x 16 bits for KM93C66 V
e System Clock Frequency: 1 MHz (max.)

The KM93C56V/66V can be organized as 128/256
registers of 16 bits each, which can be read/written seri-
ally by a microprocessor.

¢ Self timed write cycle The KM93C56V/66V is designed for applications up to
— Automatic erase before write 100,000 erase/write cycles per word and over 10 years
— RIB status signal during programming of data retention.

* Reliable CMOS floating-gate technology
— Endurance : 100,000 cycle
— Data retention: 10 years

FUNCTIONAL BLOCK DIAGRAM

E Clock/Vep . U
GENERATOR cs[i]o 5] vee N.C o T NC
J Vee [ [T] GND
sk (2] [ 7]N.C.
1] DO
conTROL| | x & v CORE L:‘ st
loaic  [1oec. [ 528%18 o (3] EINC sk (1) DI
KM93C56VG/66VG
po[4 5] GND
] (C56V/66V)
KM93C56V/66V
DATA —-] ouTPUT csmo 1 veo
r‘ REGISTER  }-—4 | CONTROL sk NG
I DI }
L INSTRUCTION | | ol [} [TIN.C.
REGISTER
I m po[T] 1] GND
INSTRUCTION KM93C56VGD/66VGD
DECODER (56VDI66VD)
ﬁin Name Pin Function
[ ©cs Chip Select
SK Serial Data Clock
‘ DI Serial Data Input
[ DO I Serial Data Output
GND Ground J
N.C. No Connection |
Vce Power Supply |

o %
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KM93C56V/KM93C66V

PRELIMINARY
CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on any pin relative to Vss VIN —-0.3to +7.0 \
Temperature Under Bias Toias —10to +125 °C
Storage Temperature Tstg —65 to +150 °C

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions: as' detailed in the operational sections of this data sheet. Exposure to ab-

solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Voltage reference to Vss, Ta=0°C to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vce 3.0 - 5.5 \
Supply Voltage Vss 0 0 0 \
DC OPERATING CHARACTERISTICS
(Vcc =3.0V to 5.5V unless otherwise specified)
Parameter Symbol Test Condition Min Max Unit
Operating Voltage Vee 3.0 5.5 \
. (DC) lect CS=SK=Vy 1 mA
Operating Current 3 Toca CS = Vi, SK=1MHz 3 mA
y (TTL) 'sm Vcc = 5.5, CS= V|L 250 /I.A
Standby Current —&y5s) Tome Voo =5.5V, CS = Vas 100 A
Input Low Voltage Levels Vi -0.3 0.8 vV
Input High Voltage Levels Vin 2.0 Vec +0.3 \
Output Voltage Levels Vous lo.=2.1mA 0.4 \
(4.5<Vcc<5.5) Voni lon = — 400uA 2.4 Vv
Output Voltage Levels VoL2 fo = 10uA 0.2 \Y
(30< Vcc<4.5) Vonz ’OH = - 10,uA 20 \'
Input Leakage Current Iy Vin=5.5V -25 25 A
Output Leakage Current lo Vour=5.5V, CS=0V -25 25 kA
INSTRUCTION SET FOR MODE SELECTION
Instruction | SB | OP Code Address Data Comment
READ 1 10 A7ABA5A4A3A2A1A0 Dout Read register at specified address
WRITE 1 01 A7AB6A5A4A3A2A1A0 | D1s-Do | Write the data at specified address
ERASE 1 11 A7A6A5A4A3A2A1A0 - Erase the data at specified address
EWEN 1 00 11 XXXXXX — Erase/Write enable
EWDS 1 00 OOXXXXXX —_ Erase/Write disable
WRAL 1 00 01 XXXXXX D1s5-Do | Write all registers
ERAL 1 00 1OXXXXXX — Erase all registers

Note: 1. A7 is a “don’t care” address for KM93C56V.

s v
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PRELIMINARY

KM93C56V/IKM93C66V CMOS EEPROM
AC TEST CONDITIONS
Parameter Value
Input Pulse Levels 0.2V to 2.6V
Input Rise and Fall Times 20ns
Timing Measurement Reference Level 0.8V and 2.0V
Output Load 1 TTL GATE and CL = 100pF

AC OPERATING CHARACTERISTICS (Vec=3.0V to 55V unless otherwise specified)

Limits
Parameter Symbol Test Conditions Unit
Min. Max.

Maximum clock frequency fouk _ —_ 1.0 MHz
SK High Time o tskH B (Note 1) 500 — ns
SK Low Time tsKL (Note 1) 250 — ns
~Minimum CS Low Time | tes (Note 2) 250 — ns
CS Setup Time ] tess Relative to SK 50 — ns
DI Setup Time o  tos Relative to SK 50 — ns
CS Hold Time tcsH Relative to SK 0 — ns
DI Hold Time tolH Relative to SK 10977 — ns
Output delay to data “1” tPD1 — —_ 500 ns
Output Delay to Data “0” trpo — — 500 ns
CS to Status Valid - tsv — — 500 ns
CS to DO in High-Z B tor — — 100 ns
Write Cycle Time teyw — — | 10 ms
Falling Edge of CS to Dout High-Z to, tim — — | 100 ns

Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tsk+tskn must
be equal or greater than to 1 pus.
e.g., if tskt=250 ns then the minimum tskn=750 ns in order to meet the SK frequency specification.
Note 2: The CS must be brought low for a minimum 250 ns (ics) between consecutive instruction cycles.

TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING

Vin y’

cs X
Vi Tus
tesn
tess tskh tskL
Vin
SK
Vie
toi§ st tDIH

Vin

: MR
\

t= tppo = =—tpp1 tor

v
DO on N\
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PRELIMINARY
KM83C56V/IKM93C66V CMOS EEPROM

TIMING DIAGRAMS (Continued)

INSTRUCTION TIMING

g SpEpipNp gl NpNpiplghplgigipinipiy

/ 4 # ~os
READ < CS ‘ STANDBY
1IN0 LA XAs X As) Ao “ |
DI L4 ——
0o HIGH-Z M 55 toH, tH
3y 0 AD15 XD14 D1 TR

* Note: Ay is a don't care address for KM93C56V

UL M e
e 45 et

. ’ 4 1) \ Csjﬁ’—jg;f%(s STANDBY

o N\ T XD 00 "

HIGH-Z tsy =] [t
Do a 4 SUSY/ READY i
* Note: A7 is a don’t care address for KM93C56V et HIGH-Z

WRITE

45
EWDS g / "\ STANDBY

o/ T \e_o [ RRRTTRTO

ENABLE = 11
DISABLE =00

‘ CHECK STANDBY
STATUS
o /T T NEXEEOGEN_|
HIGH-Z P tsv BUSY tiH HIGH-Z
55 56 tREADYF

e ot
* Note: A; is a don’t care address for KM93C56V

ERASE

{
I
5

fm— tEM_.__

s LML i mrrurr

- o s
ERAL ” - CHECK Y STANDBY
o/ STATUS b

DI e
— p— X
00 HIGH-Z . ls_—iv BUSY tH HIGH-Z

4 = READY
p— tsle

SuplipigligipipigigipNpiglygigigigiinipiip

£ i |
L d cs Ve it 4 \ tos }-m-—! STANDBY
STATUS

o /A0 o/ 7T BN 5) 00 n —

HIGH-Z tsv = — t1H
0 45 4 i BUSY Ao\ HIGHZ

lEIVV
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KM93C56V/KM93C66V

PRELIMINARY
CMOS EEPROM

INTRODUCTION

The KM93C56V/66V is a 2K/4K bit CMOS serial 1/0
EEPROM used with microcontrollers for non-volatile
memory applications. The on chip programming voltage
generator allows user to use a3.0V to 5.5V single power
supply. The write cycle of the KM93C56V/66V is self tim-
ed with the ready/busy status of chip indicated at the DO
pin. All the operations of the chip are preceded by
two OP code bits, facilitating inherent protection against
false writes. The DO pin is a high-Z except for the read
period and the ready/busy indication period to eliminate
bus contention.

It is possible to connect the DI and DO pins together
as a common /O to futher simplify the interface.
However, with this configuration it is possible for a
“bus conflict” to occur during the “dummy zero” that
precedes the read operation, if AO is a logic high level.
Under such a condition the voltage level seen at DO is
undefined and will depend upon the relative impedances
of DO and the signal source driving AO. The higher the
current sourcing capability of AQ, the higher the voltage
at the DO pin.

DEVICE OPERATION
READ

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0”) proceeds the 16
bit data output string.

EWEN/EWDS

The KM93C56V/66V is at the write disable(EWDS)
state during the power-up period to protect against acci-
dental distubance. After the power-up period, the write
operation must be preceded by an write enable(EWEN)

operation. The write enable (EWEN) mode is maintained
until a EWDS operation is executed or V¢ is removed
from the part. Execution of the read operation is indepen-
dent of both EWEN and EWDS instructions.

WRITE

The write operation is started by sequentially loading its
instruction, address and data set. After the last bit of data
is inout on the DI pin. CS must be brought low before
the rising edge of the SK clock. This falling edge of CS
initiates the self-timed write cycle with auto erase. The
chip’s ready/busy status is indicated at the DO pin by
bringing CS high during write cycle.

ERASE

The erase operation is started by sequentially loading its
instruction, address. After the last bit of data is input on
the DI pin, CS must be brought low before the rising edge
of the SK clock. This falling edge of CS initiates the self-
timed erase cycle. The chip's ready/busy status is in-
dicated at the DO pin by bringing CS high during erase
cycle.

WRAL

The WRAL instruction is started by sequentially loading
its instruction and data set. After the last bit of data is
input on the DO pin, CS must be brought low before the
rising edge of the SK clock. This falling edge of CS in-
itiates the self-timed write cycle with auto chip erase. All
cells are written simultaneously with given data.

ERAL

The ERAL instruction is started by sequentially loading
its instruction. After the last bit of data is input on the
DO pin, CS must be brought low before the rising edge
of the SK clock. This falling edge of CS initiates the self-
timed write cycle. All cells are erased simultaneously.

L imsungg
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KM93C56V/KM93C66V

PRELIMINARY
CMOS EEPROM

PACKAGE DIMENSIONS

8 PIN PLASTIC DUAL IN LINE PACKAGE

0.352(8.92)
0.372(9.45)
OMrm
0.240(6.09)
0.260(6.60)
O
LT L OO U
0.040(1.02)
0.060(1.52)

0.159(4.05)
0.179(4.55)

0.115(2.92)

0.100(2.54) '__
TYP

0.014(0.36)

0.022(0.56)

0.020(0.51)
0.040(1.02)

8 PIN PLASTIC SMALL OUT LINE PACKAGE

0.135(3.42)

unit; inches (millimeters)

A\
T

0~v10°
0.290(7.37)
0.310(7.87)
=/
0.008(0.20)
0.012(0.30)
0.012 (0.30)

0.028 (0.70)

HHAA |
0.148 (3.73) 0.224 (5.70)
0.163 (4.15) 0,002 (0.05) 0.248 (6.30)
(o) 0.008 (0.20)
0.012 (0.31) 0.006 (0.153)
0.020 (0.51) 0.012 (0.303)
0.194 (4.92)
0.202 (5.12)
R 0.055 (1.40)
OO0 HHH  [Teomaes
- — -] - — 1
100
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KM93C57/KM93C67

CMOS EEPROM

2K/4K Bit Serial Electrically Erasable PROM

GENERAL DESCRIPTION

The KM93C57/67 is a 5V only 2K/4K bits serial /0
EEPROM and is fabricated with the well defined float-

FEATURES

« Single 5 volt supply
* Low power consumption
— Active: 3 mA (TTL)
— Standby: 250pA (TTL)
e User selectable memory organization
— 256 x 16 or 512 x 8 for KM93C67
— 128 x 16 or 256 x 8 for KM93C57
e System Clock Frequency: 1 MHz (max.)
— Automatic erase before write
— RIB status signal during programming
e Reliable CMOS floating-gate technology
— Endurance : 100,000 cycle
— Data retention: 10 years

FUNCTIONAL BLOCK DIAGRAM

ing gate CMOS technology usi

ng Flower Nordheim tun-

neling for erasing and programming.

The KM93C57/67 can be

organized as 128/256

registers of 16 bits each or as 256/512 registers by 8
bits each, which can be read/written serially by a

microprocessor.

The KM93C57/67 is designed for applications up to
100,000 erase/write cycles per word and over 10 years

of data retention.

PIN CONFIGURATION

A\
RG
E Clock/Ves cs[T]o 8] Voo ° 10
GENERATOR VeoT] 7 GND
sk [2] [ 7] N.C.
CS[T] [T1 00
CORE DI [3 ORG
256X 16 or q E SKJ EDD'
cs ConTROL | Ixav| | £75%g
LOGIC DEC. 128%16 or DO @ 5]GND KM93C57GI67G
256X8 (SC57167)
ORG KM93C57/67
safo Jowe
sk T} [TIN.C.
DATA OUTPUT
[‘ REGISTER [~ | CONTROL oI 1] oRG
DI
D INSTRUCTION | | por [L GND
REGISTER KM93C57GD/67GD
T Do (C57DI67D)
INSTRUCTION
DECODER
Pin Name Pin Function
CS Chip Select
SK Serial Data Clock
[n]] Serial Data Input
DO Serial Data Output
GND Ground
*Note: When the ORG pin is connected to Vcc, X16 - —
organization is selected. And when it is con- 4,,,N;C‘ »_kwlili(?or]ngq_t}l? n___
nected to ground, X8 organization is selected. ORG* Memory Organization
If it is unconnected, then an internal pull-up device V. e p
er Suppl
will select the X16 organization. ce ow PPy
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KM93C57/KM93C67 CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on any pin relative to Vss VIN —-0.3to +7.0 \
Temperature Under Bias Tbias —10to +125 °C
Storage Temperature Tstg —65 to +150 °C

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Voltage reference to Vss, TaA=0°C to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vce 4.5 5.0 5.5 \Y
Supply Voltage Vss 0 0 0 \

DC OPERATING CHARACTERISTICS

(Vcc=4.5V to 5.5V unless otherwise specified)

Parameter Symbol Test Condition Min Max Unit
Operating Voltage Vee 4.5 5.5 \"
DC lect CS=Vu, SK=Vy — 1 mA
Operating Current
AC |ch CS=V|H, SK=1.0MHz — 3 mA
TTL | Vec=5.5V, CS =V, — 250 A
Standby Current =t < - #
CMOS lsg2 Veec=5.5V, CS=Vss — 100 kA
Input Low Voltage Levels Vi -0.3 0.8 \"
Input High Voltage Levels Viu 20 Vce+0.3 \"
VOL IOL =2.1mA —_ 0.4 \'
Output Voltage Levels
VOH lOH = - 400}4A 24 - V
Input Leakage Current I Vin=5.5V -2.5 25 uA
Output Leakage Current loL Vour=5.5V, CS=0V -2.5 25 uA

ELECTRONICS



KM93C57/KM93C67

CMOS EEPROM

A.C. TEST CONDITIONS

PARAMETER VALUE

Input Pulse Level 0'45,\_(._9:2;4_\/_%_,w,,

Input Rise and Fail Time 20ns B
iL Output Load 1 TTL Gate and C_.=100pF
AC OPERATING CHARACTERISTICS
(Vec =4.5V to 5.5V unless otherwise specified)

Limits
Parameter Symbol Test Conditions Unit
Min Max.

_ Maximum clock frequency | fok - - 1.0 MHz
SK High Time s mote) 500 | — ns
SK Low Time tsKL ~ (Note?) | 250 | — ns
Minimum CS Low Tme | tos Note2) | 250 | — | s
CS Setup Time o '7 o ﬁtcs ) 77Rm‘at57/é‘to_§}<vv éow — ns

DI Setup Time . | tos | Relative to SK 50 — ns
CS Hold Time ~ tcsH i VReilratrirvre toSK | 0 — | ns

D1 Hold Time Ctw | Reatvetosk | 100 | — | s |
Output Delay to Data “1" ;Wtf{g[” o 7;:7 1 = 500 ns.
Output Delay to Data “0” - trpo - - — 500 ns
CS to Status Valid - tsv — — 500 | ns

~ CS to DO in High-Z tor — — 100 ns

Cwiecyetme | e - — 0 ms
Falling Edge of CS to Dout High-Z toH, t1H — — 100 ns

Note 1:

The SK spec. specifies a minimum SK clock period of 1 us,
be equal or greater than to 1 pus.

therefore in a SK clock cycle tski +tsky must

e.g., if tskt=250 ns then the minimum tsky=750 ns in order to meet the SK frequency specification.

Note 2:

The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles.

s v
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KM93C57/KM93C67

CMOS EEPROM

INSTRUCTION SET FOR MODE SELECTION

Address Data
Instruction | SB |OP Code | 256 x 16 512x 8 Comment
*(128x16) | (256 x 8) 256x16 | 512x 8
A7~AO A8~VAQ Dour Dout . -
READ 1 10 (AB~AO) (A7~AO) (16 bit) | (8 bit) Read register at specified address
A7~AO A8~AQ . "
WRITE 1 01 (AB~AQ) (A7~AO) D1s~Dg | Dg~vDo | Write the data at specified address
A7~AO0 A8~AQ0 -
ERASE 1 1 (AB~AOQ) (A7~AO) —_ Erase the data at specified address
TIXXXXXX | 11 XXXXXXX .
EWEN 1 00 (11XXXXX) | (11XXXXXX) — Erase/Write enable
OOXXXXXX | OOXXXXXXX -
EWDS 1 00 (OOXXXXX) | (QOXXXXXX) — Erase/Write disable
01 XXXXXX | 1OXXXXXXX . )
WRAL 1 00 (OTXXXXX) | (01XXXXXX) D15-Do | Dg~vDo |Write all registers
TOXXXXXX 101 XXXXXXX .
ERAL 1 00 (10XXXXX) | (10XXXXXX) — Erase all registers
Note: ( )’ is appliable to KM93C57
TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING
V I
s N
Vi 1us
tess tokn toxe -tCSH-J
Vin
SK
Vi
toig ~—t= toir =
Vin
o BB T
Vi -
= tppo = [=— tpD1 F-tor
o N\
Vo N
ORGANIZATION
PIN Organization AN DN
KM93C67 512X 8 Ag D7
256X16 A7 D1s
KM93C57 256X 8 Az D7
128X16 As Dis

sy

ELECTRONICS

104




KM93C57/KM93C67 CMOS EEPROM

TIMING DIAGRAMS (Continued)
INSTRUCTION TIMING
wlLnnAannnnnrnnrrnnr

K4 k44 \ tcs
Reab < o5/ STANDBY
ol 1 1\_0 /A (A2 XA X Ao M |
HIGH-Z toH, tH
Do ff 0 A On XDn-y) QGENO PTEE:
SK LL Lb
/ 4 1 )*tcsjc'”——ECHscx STANDBY
WRITE S C8 STATUS
o XXX S "
X tsv I——‘ —_ tH
o HGHZ " 58 B“f_‘,’, READY
HIGH-Z
EW
swd LML Lo
EWEN “
Ewns 3 o / e \ STANDBY
o/ T\_0 [ XX
ENABLE =11 jd
DISABLE =00

¢
— i \ tes ===\ sTAnDBY
4 CHECK
ERASEJ STATUS
LD' /——‘q1 A A XA s
tsy=—1 35 E* tH HIGH-Z
% I-USfo READY)

HIGH-Z
AL
e
15 tCs (bt
ERAL / ) CHEGK ~ \STANDBY
cs STATUS
4
HIGH-Z . ,sﬁ Busv tH HIGH-Z
24 READY
b tEW

SK_H_FU'U'U'LFLFLFLJ"LH_I’LF’LFU‘LHU”U'U"II
m \ tos WQNDBY

WRAL os/ STATUS
o/ T\o_o /'"xm —
0o HIGHZ tov T héu‘%‘f {READy\—:ﬂGH z
tew
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KM93C57/KM93C67

CMOS EEPROM

INTRODUCTION

The KM93C57/67 is a 2K/4K bit CMOS serial 1/0
EEPROM used with microcontrollers for non-volatile
memory applications. The on chip programming voltage
generator allows user to use a single 5.0V power
supply. The write cycle of the KM93C57/67 is self tim-
ed with the ready/busy status of chip indicated at the DO
pin. All the operations of the chip are preceded by
two OP code bits, facilitating inherent protection against
false writes. The DO pin is a high-Z except for the read
period and the ready/busy indication period to eliminate
bus contention.

It is possible to connect the DI and DO pins together
as a common /O to futher simplify the interface.
However, with this configuration it is possible for a
“bus conflict” to occur during the “dummy zero” that
precedes the read operation, if AQ is a logic high level.
Under such a condition the voltage level seen at DO is
undefined and will depend upon the relative impedances
of DO and the signal source driving AO. The higher the
current sourcing capability of AQ, the higher the voltage
at the DO pin.

DEVICE OPERATION
READ

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0”") proceeds the 16
bit data output string.

EWEN/EWDS

The KM93C57/67 is at the write disable (EWDS) state
during the power-up period to protect against acciden-
tal disturbance. After the power-up period, the write
operation must be preceded by an write enable (EWEN)

operation. The write enable (EWEN) mode is maintained
until a EWDS operation is executed or Vcc is removed
from the part. Execution of the read operation is indepen-
dent of both EWEN and EWDS instructions.

WRITE

The write operation is started by sequentially loading its
instruction, address and data set. After the last bit of data
is input on the DI pin, CS must be brought low before
the rising edge of the SK clock. This falling edge of CS
initiates the self-timed write cycle with auto erase. The
chip’s ready/busy status is indicated at the DO pin by
bringing CS high during write cycle.

ERASE

The erase operation is started by sequentially loading its
instruction, address. After the last bit of data is input on
the DI pin, CS must be brought low before the rising edge
of the SK clock. This falling edge of CS initiates the self-
timed erase cycle. The chip’s ready/busy status is in-
dicated at the DO pin by bringing CS high during erase
cycle.

WRAL

The WRAL instruction is started by sequentially loading
its instruction and data set. After the last bit of data is
input on the DO pin, CS must be brought low before the
rising edge of the SK clock. This falling edge of CS in-
itiates the self-timed write cycle with auto-chip-erase. All
cells are written simultaneously with given data.

ERAL

The ERAL instruction is started by sequentially loading
its instruction. After the last bit of data is input on the
DO pin, CS must be brought low before the rising edge
of the SK clock. This falling edge of CS initiates the self-
timed write cycle. All cells are erased simultaneously.

L= ung
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KM93C57/KM93C67 CMOS EEPROM

PACKAGE DIMENSIONS
8 PIN PLASTIC DUAL IN LINE PACKAGE unit; inches (millimeters)

0.352(8.92)

0.372(9.45) ,A/

0~ 10°
Sl

0.240(6.09) $.290{7.37}
0.260(6.60) 0.310(7.87)
O
L L L L
—{
0.040(1.02)
0.060(1.52) 0.008(0.20)
0.012(0.30)
0.159(4.05)
0.179(4 55)
0.115(2.92)
0.135(3.42)
0.100(2.54)
TYP }'— 0.020(0.51)
0.040(1.02)
0.014(0.36)
0.022(0.56)
8 PIN PLASTIC SMALL OUT LINE PACKAGE 0.012 (0.30)

0.028 (0.70)

0.148 (3.73) 0.224 (5.70)
0.163 (4.15) 0.002 (0.05) 0.248 (6.30)
Fe) 0.008 (0.20)
‘ 0012 (0.31) 0.006 (0.153)
I 0.020 (051) 0012 (0.303)
0.194 (4.92)
0202 (5.12)
0.055 (1.40)
0.077 (1.95)

PRimsungg "
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KM93C57V/IKM93C67V

PRELIMINARY
CMOS EEPROM

2K/4K Bit Serial Electrically Erasable PROM

FEATURES

* Enhanced extended operating voltage: 3.0V~5.5V
¢ Low power consumption

— Active: 3 mA (TTL)

— Standby: 250.A (TTL)
* User selectable memory organization
— 256 x 16 or 512 x 8 for KM93C67 Vv
— 128 x 16 or 256 x 8 for KM93C57 V
System Clock Frequency: 1 MHz (max.)
— Automatic erase before write
— RIB status signal during programming
Reliable CMOS floating-gate technology
— Endurance : 100,000 cycle
— Data retention: 10 years

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM93C57V/67V is a extended voltage 2K/4K bits
serial /0 EEPROM and is fabricated with the well de-
fined floating gate CMOS technology using Flower
Nordheim tunneling for erasing and programming.

The KM93C57V/67V can be organized as 128/256
registers of 16 bits each or as 256/512 registers by 8
bits each, which can be read/written serially by a
microprocessor.

The KM93C57V/67V is designed for applications up to
100,000 erase/write cycles per word and over 10 years
of data retention.

PIN CONFIGURATION

\J
SK Clock/Vpp cs E o E Vee ne.mo jj ORG
| } GENERATOR || Veo T 11 GND
sk [2] [7]N.C.
cs(T] 1100
CORE DI [3 6]ORG
controL | [ xav 256%16 or = ! . oo
cs - —— 512X8 .
- LOGIC DEC. 128%16 or po [4] Bl KM93C57VG/67VG
256x8 (C57VI67V)
ORG KM93C57VI67V
safo fowe
SK [T} [TIN.C.
DATA OUTPUT
[‘ REGISTER |- | CONTROL oI} 1 0RG
I DI i
INSTRUCTION |__| o 1 GND
REGISTER 00 KM93C57VGD/67VGD
i (57VDI67VD)
INSTRUCTION
DECODER
Pin Name Pin Function
CS Chip Select
SK Serial Data Clock
DI Serial Data Input
DO Serial Data QOutput
) GND Ground
*Note: When the ORG pin is connected to Vcc, X16 T e
organization is selected. And when it is con- } NC - N,o, C,°',‘.’,‘e°“°’? S
nected to ground, X8 organization is selected. ORG* Memory Organization
If it is unconnected, then an internal pull-up device V. o P' . Suppl .
will select the X16 organization. ce OWer Suppy

L s v
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PRELIMINARY
KM93C57VIKM93C67V CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on any pin relative to Vss o ViN L V—VQA3vt/om-rbj‘_7.O e V, B
Temperature Under Bas Toas | ~ —10to +125 °C
Storage Temperature Tstg —65to +150 °C

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
shouid be restricted to the conditions as detaiied in the operalionai seclions of this data shieet. Exposure (o ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Voltage reference to Vss, Ta=0°C to 70°C)

! Item Symbol Min Typ Max Unit
) Supply Voltage | Vo 3.0 - | s5 | v
Supply Voltage Vss 0 0] 0 V

DC OPERATING CHARACTERISTICS

(Vcc=3.0V to 5.5V unless otherwise specified)

Parameter Symbol Test Condition Min Max Unit
Operating Voltage Vee 3.0 5.5 \'
. (DC) lcct CS=SK=Vy 1 mA
Operating Current -3y Tocs CS=V,,, SK=1MAz 3 mA
(TTL) ISB1 VCC = 55, CS = V||_ 250 p.A
Standby Current —&y5g; looz Voo =55V, CS = Vs 100 A
Input Low Voltage Levels Vi -0.3 0.8 \'
Input High Voltage Levels Vin 2.0 Vec +0.3 \
Output Voltage Levels Vou1 loo=2.1mA 0.4 \
(4.5<Vcc<5.5) Vom Ton = — 4004A 24 v
Output Voltage Levels Vo loL = 10pA 0.2 1
(3.0<Vcc<4.5) VOH2 IOH = — 10/J,A 2.0 \'
Input Leakage Current Iy Vin =5.5V -2.5 2.5 uA
Output Leakage Current lo Vour =5.5V, CS=0V 25 25 rA

ELECTRONICS




KM93C57VIKM93C67V

PRELIMINARY
CMOS EEPROM

AC TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.2V to 2.6V
Input Rise and Fall Times 20ns
Timing Measurement Reference Level 0.8V and 2.0V

Output Load

1 TTL GATE and CL = 100pF

AC OPERATING CHARACTERISTICS

(Vec= 3.0V to 5.5V unless otherwise specified)

Limits
Parameter Symbol Test Conditions Unit
Min. Max.
Maximum clock frequency fok = = 1.0 MHz
_ SK High Time ] teke (Note 1) | 500 — ns
~_ SK Low Time tskL (Note 1) 250 — ns
Minimum CS Low Time tcs (Note 2) | 250 — ns
wCS _Sg@yp Time tcss Relative ,t,(?,SK ] 50 - ns
DI Setup Time toss RelativetoSK | 50 | — | ns
~ CS Hold Time tcsH Relatve to SK | 0O - ns
DI Hold Time toiH R Relative to SK 100 — ns.
Ouﬂtpgtr Delay to Data “1” tpp1 | — - 500 ns
| '76utput Delay to Data “0” trDo - 1 = B 5700””" ns
| CS to Status Valid tsv. - - ~ 500 ns |
CS to DO in High-Z tor B — — 100 ns
Write Cycle Time ] tew - - 10 | ms
Falling Edge of CS to Dout High-Z ton, tin — — 100 ns

Note 1:
be equal or greater than to 1 us.

The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tski +tsky must

e.g., if tskt=250 ns then the minimum tskH=750 ns in order to meet the SK frequency specification.

Note 2:

The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles.

E ELECTRONICS
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KMS83C57V/IKM93C67V

PRELIMINARY
CMOS EEPROM

INSTRUCTION SET FOR MODE SELECTION

1 ‘ Address Data |
Instruction ‘ SB OP Code 25616 512x8 | oo o ‘ 5128 | Comment
| | | *(128x16) | (256 x8) i | ]
% i | A7~AO A8~AQ Dour | Dout | ' . |
| { | |
READ ‘ 1 10 \ (AGNAQ) i (A7~AO) (16 bit) | (8 bit IF{ead register at specified address !
| A7~AO ABVAO | . o I
| WRITE | 1 | 01 ‘ (AB~AQ) | (A7~AO) Dis~vDg | Dg~Do ;Wnte the data at specified address
! | |
\ bl A7~AO A8~AO0
| I { _ _ \ g
ERASE | 1 11 | (AB~AQ) | (A7~AO) | iErase the data at specified address !
| ‘ ' | 11XXXXXX | 11XXXXXXX _ ‘ A
EWEN . 1 E 00 | (11XXXXX) \(1 TXXXXXX) —_ 1 Erase/Write enable |
1 E | H {
' | DOXXXXXX | OOXXXXXXX | | 1 -
EWDS } 1 00 | (0OXXXXX) i(OOXXXXXX)j — | — | Erase/Write disable |
{ ! | t | t
. | | O1XXXXXX | 1TOXXXXXXX | L\ ,
| WRAL 1! 00 | (01XXXXX) i(O1XXXXXX) ‘. Dis-Do | Dg~Do ierte all registers
| j 1OXXXXXX | 01XXXXXXX | ! )
| ERAL | 1 1 00 i (10XXXXX) !(1 OXXXXXX) ; — iErase all registers
Note: () is appliable to KM93C57V

TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING

Vi I(
Vi

R
cs N
Tus
F— toss —— —tski4 T L tesh—
VIH |-
SK |
vy ———
!" — tois - *—!- Loy =
Vi -
'
= tono = t=— tr01 ]-!DF
. Vou X\
Vou
ORGANIZATION
PIN | Organization . AN | DN
i | |
r
KM93C67V } 512x 8 Ae , D7
256X 16 Az | D1s |
|
KM93C57V 256x 8 T A7 b7 ;
| 128X16 | As Dis

L ms unig
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KM93C57V/IKM93C67V

PRELIMINARY
CMOS EEPROM

TlMlNG DIAG RAMS (Continued)

INSTRUCTION TIMING

JLIM LTI

s
./ 3 # \ tcs
READ< CS STANDBY
oI 1 1N\_0 /[ Av) (A2 XA X Ao i“ |
HIGH-Z « A toH, t1H
5 0_AOn XOu-y) €, C 00 gvreree
'l -
s \ 'Csjﬁ"m—} STANDBY
WRITE STATUS
/T A\ /1 XAX ; LAz XA X Ao X D ) Do
T bl Bupkm\_
HIGH-Z
—tew
(. mmmmmr
sK
EWEN
EWDS% \ETANDBY

ENABLE =11
DISABLE =00

(SK_FLJ_U'LI_LFLI'L

s/
o/ /mm
igigigipipfpipipipipinligly

STANDBY

CHECK \

3#—!

ERASE% cs-/
L /[ XEX :pm m
s
HIGHZ v sy /—i’ bl
¢ READY|

STATUS
HIGH-Z

F—~— tew——t

26
\_STANDBY
- -

—— =ty

" Tor s
ERAL< e/ v A CHECK
s STATUS
ol /N0 0/ T\ 0 ARXXXTERTRIT
4
HIGH-Z th HIGH-Z
BUSY |
DO 4 s S {READV
1 3 $p————— STANDBY
wraL < 05/ v RSP T S
STATUS

/1\0 0

0/ 1 NQOXXX XOOXXXY Dv ) Do 45
tsv 1 [TBusy ~__
35— 53 READY\—HIGH-Z

£6
g

DI
HIGH-Z
DO

——tew

112
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KM93C57VIKM93C67V

PRELIMINARY
CMOS EEPROM

INTRODUCTION

The KM93C57V/67V is a 2K/4K bit CMOS serial 1/0
EEPROM used with microcontrollers for non-volatile
memory applications. The on chip programming voltage
generator allows user to use a3.0V to 5.5V single power
supply. The write cycle of the KM93C57V/67V is self tim-
ed with the ready/busy status of chip indicated at the DO
pin. All the operations of the chip are preceded by
two CP code bits, facilitating inherent protection against
false writes. The DO pin is a high-Z except for the read
period and the ready/busy indication period to eiiminate
bus contention.

It is possible to connect the DI and DO pins together
as a common /O to futher simplify the interface.
However, with this configuration it is possible for a
“bus conflict” to occur during the “dummy zero” that
precedes the read operation, if A0 is a logic high level.
Under such a condition the voltage level seen at DO is
undefined and will depend upon the relative impedances
of DO and the signal source driving A0. The higher the
current sourcing capability of AQ, the higher the voltage
at the DO pin.

DEVICE OPERATION
READ

After aread instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0") proceeds the 16
bit data output string.

EWEN/EWDS

The KM93C57/67 is at the write disable (EWDS) state
during the power-up period to protect against acciden-
tal disturbance. After the power-up period, the write
operation must be preceded by an write enable (EWEN)

operation. The write enable (EWEN) mode is maintained
until a EWDS operation is executed or Vcc is removed
from the part. Execution of the read operation is indepen-
dent of both EWEN and EWDS instructions.

WRITE

The write operation is started by sequentially loading its
instruction, address and data set. After the last bit of data
is input on the D! pin, CS must be brought low before
the rising edge of the SK clock. This falling edge of CS
initiates the self-timed write cycle with auto erase. The
chip’s ready/busy status is indicated at the DO pin by
bringing CS high during write cycle.

ERASE

The erase operation is started by sequentially loading its
instruction, address. After the last bit of tlata is input on
the DI pin, CS must be brought low before the rising edge
of the SK clock. This falling edge of CS initiates the self-
timed erase cycle. The chip’s ready/busy status is in-
dicated at the DO pin by bringing CS high during erase
cycle.

WRAL

The WRAL instruction is started by sequentially loading
its instruction and data set. After the last bit of data is
input on the DO pin, CS must be brought low before the
rising edge of the SK clock. This falling edge of CS in-
itiates the self-timed write cycle with auto-chip-erase. All
cells are written simultaneously with given data.

ERAL

The ERAL instruction is started by sequentially loading
its instruction. After the last bit of data is input on the
DO pin, CS must be brought low before the rising edge
of the SK clock. This falling edge of CS initiates the self-
timed write cycle. All cells are erased simultaneously

0 v
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KM93C57VIKM93C67V

PRELIMINARY
CMOS EEPROM

PACKAGE DIMENSIONS

8 PIN PLASTIC DUAL IN LINE PACKAGE

0.352(8.92)
0.372(9.45)
1 rrm
0.240(6.09)
0.260(6.60)
O
L L U
0.040(1.02)
0.060(1.52)

0.159(4.05)
0.179(4.55)

0.115(2.92)

0‘10T%§‘54) |___

0.014(0.36)
0.022(0.56)

0.020(0.51)
0.040(1.02)

8 PIN PLASTIC SMALL OUT LINE PACKAGE

0.135(3.42)

unit; inches (millimeters)

JT)mo*’
T

0.290(7.37)
0.310(7.87)
0.008(0.20)
0.012(0.30)

0.012 (0.30)

0.028 (0.70)

0.148 (3.73) 0.224 (5.70)
0.163 (4.15) 0,002 (0.05) 0.248 (6.30)
(] 0.008 (0.20)
l 0.012 (0.31) 0.006 (0.153)
I 0.020 (0.51) 0.012 (0.303)
0.194 (4.92)
0.202 (5.12)
0.055 (1.40)
! 0.077 (1.95)
0.050 (1.27)
TYP
114
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KM93CS56/KM93CS66

CMOS EEPROM

2K/4K Bit Serial Electrically Erasable PROM

FEATURES

» Single 5 volt supply
e Write protection with memory pointer
* Low power consumption
— Active: 3 mA (TTL)
— Standby: 250.A (TTL)
* Memory organization:
— 256 x 16 bits for KM93CS66
— 128 x 16 bits for KM93CS56
e System Clock Frequency: 1 MHz (max.)
e Self timed write cycle
— Automatic erase before write
— RIB status signal during programming
¢ Reliable CMOS floating-gate technology
— Endurance : 100,000 cycle
— Data retention: 10 years

FUNCTIONAL BLOCK DIAGRAM

I SK } Clock/Vep
GENERATOR | ]

COMPARATOR MEMORY POINTER
REGISTER
CORE

256X16
CONTROL

X&y 128X16

PE LoaIC DEC.

GENERAL DESCRIPTION

The KM93CS56/66 is a 5V only 2K/4K bits serial 1/1O
EEPROM and is fabricated with the well defined float-
ing gate CMOS technology using Flower Nordheim tun-
neling for erasing and programming.

registers of 16 bits each, which can be read/written
serially and provides data security feature with the
memory pointer against the data modification. Besides,
this memory pointer address can be locked permanetly.

The KM93CS56/66 is designed for applications up to

100,000 erase/write cycles per word and over 10 years
of data retention.

PIN CONFIGURATION

CONTROL

. | NsTRuCTION [

D REGISTER
l

INSTRUCTION
DECODER

]

S/A (16)
REGISTER -~
DI

\
CS[IO 8] Vee PRE[T]O 1] PE
Vee [ (11 GND
sk [2] [ 7] PRE
cs [ (1] DO
o [3] 6]Pe SK [T} (1 DI
pDo[4 5] GND KM93CS56G/66G
(S56/66)
KM93CS56/66
cso [T Ve
=1 outpur SK ] (1] PRE
DI ] [ 11 PE
DO [ 11 GND
I DO | KM93CS56GD/66GD
(S56D/66D)
Pin Name Pin Function
CS Chip Select
SK Serial Data Clock
DI Serial Data Input

DO Serial Data Output
GND Ground

PE Program Enable

PRE Protect Register Enable
Vce Power Supply

-
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- KM93CS56/KM93CS66

CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Item Symbol Rating Unit
Voltage on any pin relative to Vss ViN —-0.3to +7.0 \'
Temperature Under Bias Thbias —-10to +125 °C
Storage Temperature Tstg —65 to +150 °C

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Voltage reference to Vss, TaA=0°C to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vce 4.5 5.0 5.5 \
Supply Voltage Vss 0 0 0 \'
DC OPERATING CHARACTERISTICS
(Vec=4.5V to 5.5V unless otherwise specified)
Parameter Symbol Test Condition Min Max Unit
Operating Voltage Vee 4.5 5.5 \"
) DC |cc1 CS= V|H, SK= V|H _ 1 mA
Operating Current
AC leca CS =V, SK=1.0MHz — 3 mA
TTL | Vec=5.5V, CS=V — 250, A
Standby Current o5 «© L K
CMOS |332 Vcc = 55V, CS = Vss _ 100 uA
Input Low Voltage Levels Vi -0.3 0.8 \
Input High Voltage Levels Viu 20 Vce+0.3 \
Vv lo=2.1mA — 0.4 \
Output Voltage Levels o o
VoH lOH = —400[.LA 2.4 - \"
Input Leakage Current e Vin=5.5V -2.5 25 pA
Output Leakage Current lou Vour =5.5V, CS=0V -25 25 pA
116
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KM93CS56/KM93CS66

CMOS EEPROM

A.C. TEST CONDITIONS

PARAMETER

VALUE

Input Pulse Level

0.45V to 2.4V

Input Rise and Fail Time

20ns

1 TTL Gate and CL=100pF

Output Load

AC OPERATING CHARACTERISTICS

(Voc =4.5V to 5.5V unless otherwise specified)

Limits
Parameter Symbol Test Conditions Unit
Min. Max.
Maximum clock frequency foLk — — 1.0 MHz
SK High Time tskH (Note 1) 500 — ns
SK Low Time tskL (Note 1) 250 — ns
Minimum CS Low Time tcs (Note 2) 250 — ns
CS Setup Time tcss Relative to SK 50 —— ns
PRE Setup Time tPRES Relative to SK 50 — ns
PE Setup Time tPes Relative to SK 50 — ns
DI Setup Time tois Relative to SK 50 — ns
CS Hold Time tcsH Relative to SK 0 — ns
PE Hold Time tPEH Relative to CS 100 — ns
PRE Hold Time tPREH Relative to CS 100 — ns
DI Hold Time toH Relative to SK 100 — ns
Output Delay to Data “1” trD1 — — 500 ns
Output Delay to Data “0” troo - — 500 ns
CS to Status Valid tsv - - 500 ns
CS to DO in Tri-state tor — — 100 ns
| Write Cycle Time tew — — 10 ms
Falling Edge of CS to Dout High-Z toH, t1H — — | 100 ns

Note 1: The SK spec. specifies a minimum SK clock period of 1 us, therefore in a SK clock cycle tskL +tskH must
be equal or greater than to 1 us.
e.g., if tskt=250 ns then the minimum tskH=750 ns in order to meet the SK frequency specification.
Note 2: The CS must be brought low for a minimum 250 ns (tcs) between consecutive instruction cycles.
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KM93CS56/KM93CS66 CMOS EEPROM

INSTRUCTION SET FOR MODE SELECTION

Instruction | SB | OP Code Address Data |PRE |PE Comment
Read register starting at
READ 1 L A7 - RO Dour | 0 | X specified address
WRITE 1 01 A7 - AO D1is-Do| O 1 | Write data at memory
EWEN 1 00 11 XXXXXX — O | 1 | Erase/Write enable
EWDS 1 00 OOXXXXXX —_ 0 | X | Erase/Write disable
WRAL 1 00 01XXXXXX D1s-Do| O | 1 | Write all registers
MPRRD 1 10 XXXXXXXX Dout 1 X | Read MPR*!
MPREN 1 00 11 XXXXXX — 1 1 | Enable MPR write related instructions
MPRCLR | 1 11 11111111 — 1 1 | Clear the MPR
MPRWRT | 1 01 A7 - AO — 1 1 | Write address in MPR*
One time only instruction to lock the
MPRDS 1 oo 00000000 h ! MPR address permanently
Note: 1. MPR: Memory Pointer Register
2. A7 is a “don’t care” address for KM93CS56
TIMING DIAGRAMS
SYNCHRONOUS DATA TIMING
PRE ) N
Vi
teres
terEH
Vi .
[—=—tres —=— teen
ViH
cs 4 R}
Vi _/ 1us
F=—tcss tsiH tskL tesH
Vi I
. L
V) — R
" tom
tois
o
Vi
teoo tpp1 tor
Vou
0o \\ N
VoL

E
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KM93CS56/KM93CS66 CMOS EEPROM

READ (PRE=V,, PE=“Don’t Care")

g ipipiipiyipipipiyinipipinh

46 <6 tes

cs _/ i 7 \

. 1 1N\ /A XA X g X Ao »
icd . o
~—loH, LH

DO HIGH-Z 45— 0 A D5 ) 2 XX————
* Note A7 is a don't care address for KM33CS56

WRITE (PRE=Vy)

£C £C £

PE _/ - i %XXXX&%XXXXXXXXXXXXX
S aipipipipNyipipiuipipiuinipigh

s/ ’ ” { 1 H oEoR sTATUs \\STANDEY
tsv
o\ T EGEECDEN »
]

| tin
DO HIGH-Z 4 55 \ B,USY READY
* Note A7 is a don’t care address for KM93CS56 —
tew
EWEN (PRE=Vy)
Fe _/ \\______.
SK

cs —/
o SN\ T KRR

DO HIGH-Z

EWDS (PRE=Vy, PE="“Don’t Care")
= LML UL L
cs -/ tes
DI /1_\ o o 0 0 AKX R XXX KXXKK

DO HIGH-Z
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KM93CS56/KM93CS66

CMOS EEPROM

MPRWRT
PRE _/ ” ‘A A’A‘A’A’A‘A.A’A’A’A’A’A’A‘A‘A‘A’A‘A’A’A‘A‘A‘A’A‘A’A’A‘A‘A’A’A’A’A
e/ I 0 00O OO O OO OO0
i pipipipipiyinipigipipigigigil
tcs
= _/ O\
—— tsv
DI 1 ] 1 m on \ e
“H
DO HIGH-Z 4f READY
* Note A7 is a don't care address for KM93CS56 —tew
MPRCLR
me * R HEONOOMONN
e _/ ? XA OK
S ipinigipiulpipipipigigipininl
cs e tcs-ﬁ \
-/ SIS N
£ I tsv
DI / 1 1 i 1 1 1\ l&
I B t‘H
DO HIGH-Z £¢ \ BUSY READY
tew
MPRDS
e/ ¥ NOQOOHKXXCXXXXXKXXKA
/

PE

e

R RRXXRRKRRAREL
s MMM

E‘T
.

cs 4 CHECK
—/ STATUS N
ztsv
/7 \ © o O 0
DI v
tin
DO HIGH-Z 5 \_BYSY ' Reapy
2I:VV
120
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KM93CS56/KM93CS66

CMOS EEPROM

WRAL (PRE=Vy)

PE

SK

cs

DI

DO

/ T R KRR

£ £6 tes

CHECK STATUS

tsv
/Moo o SRECE |

HIGH-Z ¢ §¢ BUSY READY

—/

- n

pe——— te W

MPRRD (PE=“Don't Care”)

PRE
SK

cs

DI

DO

MPREN

PRE

PE

SK

Ccs

DI

DO

« (« ftes :1
/ - o
1 1\ 0 «
7y
HIGH-Z 4 0 L A X he ) : ).-'_ X

* Note A7 is a don’t care address for KM93CS56

J/ -

| W
JyUyyyuyyyyyyyyyyyyyyoe
m

o/ 1 XXX XXX IHKXXOOKKIQKXXNN

L ms v

121

ELECTRONICS



KM93CS56/KM93CS66

CMOS EEPROM

INTRODUCTION

The KM93CS56/66 is a 2K/4K bit CMOS serial 1/0
EEPROM used with microcontrollers for non-volatile
memory applications. The on-chip programming voltage
generator allows user to use a single 5.0V power
supply. The write cycle of the KM93CS56/66 is self tim-
ed with the ready/busy status of chip indicated at the DO
pin. All the operations of the chip are preceded by
two OP code bits, facilitating inherent protection against
false writes. The DO pin is a high-Z except for the read
period and the ready/busy indication period to eliminate
bus contention. The KM93CS56/66 offers a data security
feature with memory pointer to prevent the protected
memory register. Once defined the memory pointer, the
memory register is divided into a read/write area and read
only area. The addresses equal to or greater than the
memory pointer are protected from the Write operation
unless clearing the memory pointer register.

It is possible to connect the DI and DO pins together
as a common /O to futher simplify the interface.
However, with this configuration it is possible for a
“bus conflict” to occur during the “dummy zero” that
precedes the read operation, if AQ is a logic high level.
Under such a condition the voltage level seen at DO is
undefined and will depend upon the relative impedances
of DO and the signal source driving AQ. The higher the
current sourcing capability of AQ, the higher the voltage
at the DO pin.

DEVICE OPERATION

READ

After a read instruction and address set is received, low
to high transition of the SK clock produces output data
at DO pin. A dummy bit (logical “0”) proceeds the 16
bit data output string. After 16 bits are clocked out, the
device read out the next address automatically. To ter-
minate the read operation CS pin must be toggled high
to low.

EWEN/EWDS

The KM93CS56/66 is at the write disable (EWDS) state
during the power-up period to protect against acciden-
tal disturbance. After the power-up period, the write
operation must be preceded by an write enable (EWEN)
operation. The write enable (EWEN) mode is maintained
until a EWDS operation is executed or Vcc is removed
from the part. Execution of the read operation is indepen-
dent of both EWEN and EWDS instructions.

WRITE

The write operation is started by sequentially loading its

instruction, address and data set. After the last bit of data
is input on the DI pin, CS must be brought low before
the rising edge of the SK clock. This falling edge of CS
initiates the self-timed write cycle with auto erase. The
chip's ready/busy status is indicated at the DO pin by bring-
ing CS high during write cycle. During loading the WRITE
instruction, the PE pin must be high, however after
loading the WRITE instruction, the PE pin becomes “don’t
care”.

WRAL

The WRAL instruction is started by sequentially loading
its instruction and data set. After the last bit of data is
input on the DO pin, CS must be brought low before the
rising edge of the SK clock. This falling edge of CS in-
itiates the self-timed write cycle with auto chip erase. All
cells are writen simultaneously with given data. The
WRAL instruction is valid only when the memory pointer
register has been cleared by executing a MPRCLR instruc-
tion and while loading the WRAL instruction, the PE pin
must be held high, however after loading the WRAL in-
struction, the PE pin becomes ‘“‘don’t care”

MPRRD

The memory pointer register read (MPRRD) instruction
outputs serial 8-bit address stored in the memory pointer
register on the DO pin. Like the read operation, a dum-
my bit (logical “0”) precedes the 8 bit address string.
While loading the MPRRD instruction, PRE pin must be
held high.

MPREN

The memory pointer register enable (MPREN) instruc-
tion is used to enable the MPRCLR. MPRWRT and
MPRDS modes. The device must be in EWEN mode,
before MPREN mode is executed. Both the PRE and PE
pin must be held high while loading the MPREN instruc-
tion, however after loading the instruction, PE and PRE
pins become “‘don’t care”. Note that MPREN instruction
must be immediately preceded before executing a
MPRCLR, MPRWRT, or MPRDS instruction.

MPRCLR

The memory pointer clear (MPRCLR) instruction reset
the address stored in the memory pointer register. After
executing the MPRCLR, the entire memory register can
be programmed by using WRITE and WRAL instruction.
Both the PRE and PE pin must be held high while loading
the MPRCLR instruction. Once enabled this instruction,
both the PE and PRE pins become “don’t care”.
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KM93CS56/KM93CS66

CMOS EEPROM

MPRWRT

The memory pointer register write (MPRWRT) instruc-
tion program the memory pointer address into the memory
pointer register. Once defined the memory pointer ad-
dress, the memory registers, which has greater than or
equal to the memory pointer address, are protected from
the data modification. The memory pointer register must
be reset before moving the memory pointer address, by
executing the MPRCLR instruction. Both the PRE and PE
pin must be held high while loading the MPWRT instruc-
tion. Once enabled this instruction, both the PE and PRE
pins become “don’t care”

MPRDS

The memory pointer function disable (MPRDS) instruc-
tion is one time only instruction. The MPRWRT, MPRCLR,
and MPREN instruction is disabled by executing this in-
struction. Therefore the address of the memory pointer
register is permanently unalterable so that the memory
registers whose address is greater than or equal to the
memory pointer address, are not afford to modify the data
permanetly. Both the PRE and PE pin must be held high
while loading the MPRCLR instruction. Once enabled this
instruction, both the PE and PRE pins become “don’t
care.”

L= ung
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KM93CS56/KM93CS66 CMOS EEPROM

PACKAGE DIMENSIONS

8 PIN PLASTIC DUAL IN LINE PACKAGE unit; inches (millimeters)
0.352(8.92)
0.372(9.45) A(
0~10°
Orr1rir [T
0.240(6.09) 0.290(7.37)
0.260(6.60) 0.310(7.87)
O
L O L
__l —/
0.040(1.02) T
0.060(1.52) 0.008(0.20)
0.012(0.30)
0.159(4.05)
0.179(4.55)
0.115(2.92)
0.135(3.42)
0.100(2.54)
TP i'_ 0.020(0.51)
0.040(1.02)
0.014(0.36)
0.022(0.56)
8 PIN PLASTIC SMALL OUT LINE PACKAGE 0.012 (0.30)
. 0.028 (0.70)
0.148 (3.73) 0.224 (5.70)
0.163 (4.15) 0.002 (0.05) 0.248 (6.30)
o 0.008 (0.20)
’ ‘ 0.012 (0.31) 0.006 (0.153)
11 0.020 (0.51) 0.012 (0.303)
0.194 (4.92)
0.202 (5.12)
0.055 (1.40)
0.077 (1.95)
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KM28i01

PRELIMINARY
CMOS EEPROM

1,024-Bit Intelligent Serial EEPROM for Prepaid Card

FEATURES

« Single 5V power supply
« Internal Memory organization : 128 x 8bit
« UART compatible asynchronous protocol with sys-
tem clock 4.915 MHz
- Low power comsumption
- Active Current: 5 mA
- Standby Current : 100A
« Fast write time : 10 ms/byte
- Self-timed write
- Automatic erase before write
= Main memory area 1024 bits, divided by logic into
- 4 bytes chip data
- 12 bytes card data
- 4 bytes count data and backup
- 108 bytes free area
« Maximally 65535 count units
« High perfomance CMOS floating-gate technology
- Endurance : 10,000 cycle/byte
- Data retension : 10 years
« Standard delivery : Wafer form and 8 pin COB

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM28i01 is based on an EEPROM array containing
1024 bits. The main memory area is divided into 4 different
section depending on the operating characteristics. It has
EEPROM of 112 bytes, inhibitable EEPROM of 12 bytes by
Lock-out and ROM of 4 bytes. Thus, by executing Lock
instruction, the address bytes ranging 4 to 15 can be pro-
tected against write.

Spicial logic algorithm to secure the value data is included.
The two bytes storing the value data is protected from write
operation when the new value is equal to or higher than the
stored value.

On delievery the memory content is at logic "1" except for
ROM area, whose contents the customer is asked to notify
to SAMSUNG.

The KM28i01 is an ideal application for pre-paid cards such
as telephone cards, using a UART-compatible asychronous
protocol. The standard delivery of this product is performed
either in dice or in 8 pin COB.

PIN CONFIGURATION

1/0 Bus
”
UART
CS —=
CLK Communication | | High Voltage
] ol [
1O —] contro Generator
Black 1K EEPROM L
Address Add Read/Write

|| Aad | NC NC

Registers [T |pe. Array - Controller ]
(128 < 8 Bit) T
Vee Instruction (CoB)
Vss —e— Decoder
Sense Amp. & Pin Name Pin Function
Write Driver CcS Chip Select
Charge Data CLK Clock
1/0 Register Comparator l{e} Data In/Out
VCC Power
VSS Ground
. NC No Connection

L ms v
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PRELIMINARY
KM28i01 CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on any pin relative to Vss Vin —03to + 7.0 \%
Temperature Under Bias Thias —10to + 85 °C
Storage Temperature Tetg —65t0 + 125 °C

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be
restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

| RECOMMENDED OPERATING CONDITIONS

Voltage reference to Vss, Tp="20C to+70C

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 45 — 5.5 \
Supply Voltage Vss 0 0 0 \
DC CHARACTERISTICS
(Recommended operating conditions otherwise noted.)
Parameter Symbol Test Conditions Min Typ Max Unit
Operating Voltage Vee — 4.5 — 55 \%
Operating Current lec Vcc=5.5V, CS=5.5V — —_ 5 mA
Standby Current(Reset) Isg Vee=5.5V, CS=0V — — 100 pA
V"_ - 24 —_— Vce \
Input Voltage Levels
Vi — -0. — 038 \
V, lor=2.1mA 3 — 04 \%
Output Voltage Levels o o
Vo lop= - 400uA — — — \%
Input Leakage Current lc VinN=5.5V, CS=Vy 24 — 10 A
Output Leakage Current Lo Vou=CLK=Vc=5.5V — - 10 nA
Clock Sink Current s V)\=5.5V, CS=V, * — 10 — pA
Write Inhibit Voltage Level Viyt — 3.0 — — \Y

Note 1) Sinking current of Clock pin when chip not selected.

AC TEST CONDITIONS
Parameter Value
Input Pulse Levels 0.45V to 2.4V
Input Rise and Fall Times 20ns
Timing Measurement Reference Level 0.8V and 2.0V
Output Load 1 TTL GATE and CL=100 pF

Phimsuncy .
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PRELIMINARY

KM28i01 CMOS EEPROM
AC OPERATING CHARACTERISTICS
Parameter Symbol Test Conditions Min Typ Max Unit
i VIN=VIHorVIL | —

Data bit Time o | Vout=vOH or VOL 104 us

Clock to Dout Delay tp CL=100pF - 150 ns
_Erase/Write pulsewidth | tew | . - 10 ms

CS low pulse delay test ; 100 ns

Vee to CS setup time ] tees | CL=100pF | S5 ¢+ - | - | pus

Clock frequency folk — 4.9152 MHz

ASYNCHRONOUS SERIAL COMMUNICATION PROTOCOL

Character j L Character j+1 |
BITO BIT1 BIT2 BIT3 BIT4 BIT5 BIT6 BIT7 BITO BIT1 BIT2 " BIT7
L2l I |

Start Bit "0" Stop Bit "1"

LSB MSB

AC TIMING DIAGRAM

© CLK

tvees fou
Vee
tesk
Ccs
—— to
110

Start Bit Stop Bit

Start Bit Data Bit
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PRELIMINARY

KM28i01 CMOS EEPROM

TIMING DIAGRAMS
READ TIMING

Cs _—I . '
HIIHIHIIIIIHIHIHHHHHWIUIIIIHHHHIIHIHIIHIII

<A0~AT7>

lWlD@WIW[HTNLNMNMLLLLU_LU
ISRWRT TIMING

Ccs —[
IIH||HHHIH[HHIHIHHIHIHHIHHHIHHHHIHHIHHI

<OP0O~OP7> <AO~AT> <A8~A15>

L0 | LTI LRS00 ([ TF—~—

VALWRT TIMING

o ]
o [

<OPO~OP7>  <Di0~Di7>

HH\D@WHIII!HHHIIHIHFW—ﬁ

USRWRT TIMING
cs —_I
IUIHHHHIHHHHWHHHHHIHIHIHHH\HH!HIIHHH

<OP0~OP7> <A8~A15>  <Di0~Di7>

| FFE00R LTI NMXNMU.HU.LU*W‘[
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KM28i01

PRELIMINARY
CMOS EEPROM

TIMING DIAGRAMS  (Coninucd)
LOCK TIMING

«

S

i L .

<OPO~OP7>

NOP TIMING

-

i

<OP0O~OP7>

INTRODUCTION

The KM28i01 is a value-card chip, internally organized as
128 x 8 bits, communicating with exteral devices via asyn-
chronous serial communication protocol with 9600 BPS.
The operating characteristics of the memory are divided
into different function areas :
* address 0-3 as ROM for chip data
» address 4-15 as inhibitible EEPROM for card data
+ address 16-17 as EEPROM with security logic for value
data
» address 18-19 as EEPROM with security logic for a
back-up of value data
» address 20-127 as blank EEPROM for storing informa-
tion
The address range 0-3 holds unalterable chip data, eg cus-
tomer |.D. or intended application. The address range 4-15
is normally written during card initialization by the card
issuer and secured against alteration by executing Lock
instruction.
The address range 16 and 17 is EEPROM and stores the
current status of the value. The two bytes comprise a word,
16 is low byte and 17 is high byte.
Address range 18-19 is an exact back-up of bytes 16-17.
Executing VALWRT instruction writes the value data into

the address range 16-19 altogether within the tzyy of 10ms.
VALWRT operation is internally terminated when the new
value is higher than or equal to the present value stored.
Thus the number of write operation that is possible is
restricted by chip logic to a maximum count of 65535 units.
The address range 20-127 is always accessible both in
read and write mode.

PIN DESCRIPTION
CS (Chip Select)

The CS pin allows normal operation of device when set to
high. When set to low, it resets the device to minimize the
power consumption, terminating all I/O communication, and
puts the output in high impedance state.

CS (Clock)

CLK is a system clock which allows operation of the device
at the specified frequency. The KM28i01 has an internal
clock divider to produce 9600 baud output using the input
clock frequency of 4.9152 MHz. When CS is low, an inter-
nal pull-down device will sink a typical current of 10mA
through clock pin.

s v
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KM28i01

PRELIMINARY
CMOS EEPROM

1/0 (Input/Output)

The data /O accepts data and instruction and transfers
data at the end of READ instruction in a serial format. It is
in a high impedance state except during the output of data.
Each byte must begin with "0" as start bit. The device will
accept as many bits as an instruction requires, including
both data and address bits.

Extra bits will be disregarded if they are "1's" and "0's" will
be misinsterpreted as the start bit of the next byte.
However, once the last byte of the instruction is accepted,
the internal data-in buffer is disabled until the internal auto-
timed write cycle is finished or the output of the stop bit of
the accessed byte for read operation is finished.

DATA PROTECTION

Features have been designed into KM28i01 to prevent
unwanted write cycles during power supply transitions and
to protect from malfunction of command decoding during
system noise periods.

The KM28i01 has a protection feature against /O noises;
the width of which shorter than 30ns(typ.) will be filtered
out. Any inadvertent writes are inhibited when Vcc is less
than Vi,=3.0V(min.), the write inhibit Vcc level. During
power-up, the device automatically prevents any command
operations for a period of 1ms after Vcc reaches the Vyy,
level. Holding CS low during power transitions will also
suppress any command operation.

MEMORY MAP
Add Information Information Memory Type Remark
0
5 Producer Section Read ROM Chip Data
4 ISRWRT OTP ROM
~ Issuer Section Read Card Data
15 Lock (by Lock Inst.)
16 Low Byte of count
Count Section X
17 VALWRT EEPROM High Byte of count
18 Back-up of |
Count Back-up Section Read ackup o 'ow count byte
19 Back-u[ of high count byte
20 User Secti USRWRT
127 ser Secion Read

s ung
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PRELIMINARY
CMOS EEPROM

DEVICE OPERATION
INSTRUCTION SET TABLE
OP CODE
INSTRUCTION COMMENT
SB LBS MSB SP
READ 0 1000 x x x x 1 Read data
ISRWRT 07 0100 x x x x 1 Write into issuer section
VALWRT 0 1100 x x x x 1 Write amount of money information
USRWRT 0 0001 x x x x 1 Write into unprotected section
LOCK 0 0000 x x x x 1 Lock issuer section
NOP 0 1111 X X X X 1 No operation

Note) x : Don't care, SB: Start bit, SP: Stop Bit

READ READ [ADDR1] [ADDR2]

After a read instruction and address set is received, the I/O
pin outputs the contents of the specific addressed data
bank serially. The entire 1024 bits are accessible for read-

ing.

ISRWRT1 ISRWRT [ADDR1] [ARRDZ] [DATA]

This instruction is used to write the issuer section of the
memory. After the stop bit of data is loaded, the write cycle
is initiated automatically.

VALWRT VALWRT [DATA1] [DATAZ]

This instruction writes the value data into the two bytes of
the count section. VALWRT operation is internally terminat-
ed when the new value data is higher than or equal to the
present value stored. All of the address range 16-19 is writ-
ten the given data in one write cycle. Data 1 is written into
the low bytes of address 16 and 18 and data 2 into the high
bytes of address 17 and 19.

After the stop bit of the data 2 is loaded, the self-timed write
cycle is initiated automatically.

USRWRT USRWRT [ADDR1] [ADDR2] [DATA]

This instruction is used to write the address range of 20-
127.

LOCK Lock

Lock is one time only instruction. The ISRWRT instruction
is disabled by executing Lock.

Therefore the issuer section(address range 4-15) is per-
manatly unalterable to become a ROM area.

NOP NoP

NOP is an idle instruction. While executing this instruction,
the chip does not perform any operation.

s v
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KM28C16/KM28C17

CMOS EEPROM

2K x 8 Bit CMOS Electrically Erasable PROM

FEATURES

¢ Operating Temperature Range
— KM28C16/KM28C17: Commercial
— KM28C161/KM28C17I: Industrial
¢ Simple Byte Write
— Single TTL Level Write Signal
— Latched Address and Data
— Automatic Write Timing
— Automatic Internal Erase-Before-Write
— Ready/Busy Output Pin (KM28C17)
— Data-Polling and Verification
* 32-byte page Write 2ms
— Effective 62.5,s/byte write
¢ Enhanced Write Protection
e Single 5 volt Supply
¢ Fast Access Time: 150ns
* Power: 100.A—Standby (max)
30mA—Operating (max)
* Two Line Control-Eliminates Bus Contention
¢ 100,000 Cycle Endurance
¢ JEDEC Byte-wide Memory Pinput

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM28C16/C17 is a 2,048 x 8 bit Electrically Eras-
able Programmable Read Only Memory. Its data can be
modified using simple TTL level signals and a single
5 volt power supply.

Writing data into the KM28C16/C17 is very simple. The
internally self-timed writing cycle latches both address
and data to provide a free system bus during the 2ms
write period. A 32-byte page write enables an entire
chip written in 128ms.

The KM28C16/C17 features Data-polling, which ena-
bles the EEPROM to signal the processor that a write
operation is complete without requiring the use of any
external hardware. The KM28C17 features Read/Busy
which is a hardware scheme to signal the status of the
write operation and is especially useful in interrupt
driven systems.

The KM28C16/C17 is fabricated with the well defined
floating-gate CMOS technology using Fowler-Nordheim
tunneling for erasing and programming.

PIN CONFIGURATION

Page Buffers
X
Buffers
Latches
and
Decoder

§ 16,384 Bit
EEPROM
Memory
Array

Aop—A10!

Y
Buffers
Latches

and
Decoder

1/0 Buffers
and Latches

/\_/

1109 - 107

o

Control
Logic
and

Timing RDY/BSY

RDY/BSY [1]

A7 1]
A6 [2]
A5 [3]
A4 [4]
A3 [5]
A2 [6]
A1[7]
A0 [8]

1100 ['9
|1011[@
1oz [t1
GND %

N.C. [2]
A7 [3]
A6 [4]
A5 [5]
A4 [6]
A3 [7]
A2 [8]
A1[9]
Ao [19)

100

KM28C16 [19] A10 6 [5]
18] CE A5 [6]

1107 A4 %

A3[8

1106 A2 [9]

15 105 A1 [10]

1104 A0 [11]

N.C.[12]

9

z

24] vee 5

A8 E
A9 ~ 930 uo
WE <zc\:z>|§z
< ||l e[~ S5 [ D!

100 [13]

WE Pin Name Pin Function
26| N.C
25 A8 AcAso Address Inputs
[24] A9 1/10¢-1/07 Data Inputs/Outputs
BING. | CE Chip Enable

KM28C17 [22] 0E [——

a0 | OF Output Enable
20]cE | WE Write Enable
19107 | RpY/BSY Ready/Busy Output
18] 106 -

vos | N-C. No Connection
16] 1104 | Ve +5V

o3 | GND Ground

>

ELECTRONICS

132



KM28C16/KM28C17 CMOS EEPROM

ELECTRICAL CHARACTERISTICS

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03t070 \"
Commercial —10to +125 °C
Temperature Under Bias - Thias
Industrial —65 to +150 °C
Storage Temperature Tato | —65 to +150 °c |
Short Circuit Output Current los I 5 mA

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
KM28C16/C17: Voltage reference to Vss, Ta=0°C to +70°C
KM28C161/C171: Voltage reference to Vss, Ta= —40°C to +85°C

Parameter Symbol Min Typ Max Unit
Supply Voltage Vece 4.5 5.0 55 \
Supply Voltage Vss 0 0 0 \

DC OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Conditions Min Max Unit
ﬁ:ﬁﬁ:Vu_, WE=Vj
Operating Current lee All 1/0’s = OPEN — 30 mA
All Addresses* (note 1)
Cﬁ = VIH
Standby Current (TTL) lsg1 All 1/0’s = OPEN 1 mA
CE=Vcc-02
Standby Current (CMOS) Isg2 All 110’s = OPEN — 100 uA
Input Leakage Current Iu Vin=0 to 5.5V — 10 nA
Output Leakage Current lo Vour=0 to 55V — 10 uA
Input High Voltage, all inputs Viy 2.0 Vec+0.3 Vv
Input Low Voltage, all Inputs Vi -03 0.8 \'
Output High Voltage Level Vou lon = —400pA 2.4 — \"
Output Low Voltage Level Voo loo.=2.1mA —_ 0.4 \'
Write Inhibit Ve Level Vi 3.0 — \"

* Note 1. All addresses toggling from V,_to Vi at 6.7MHz

CAPACITANCE (1,=25°C, Vec =5V, f=1.0 MH2)

Parameter Symbol Conditions Min Max Unit
Input/Output Capacitance Cio Vio =0V — 8 pF
Input Capacitance Ci Vin=0V — 8 pF

Note: Capacitance is periodically sampled and not 100% tested.
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KM28C16/KM28C17 CMOS EEPROM

MODE SELECTION

CE OE WE Mode 1o Power
L L H Read Dour Active
L H L Write Din Active
L L H DATA-Polling 1107 =Dy Active
H X X Standby & Write Inhibit High-Z Standby
X L X Write Inhibit — —

X X H Write Inhibit —_ —_

AC CHARACTERISTICS
KM28C16/C17: TA=0°C to +70°C, Vcc=5V +10%, unless otherwise noted.
KM28C161/C171: To= —40°C to +85°C, Vcc=5V +10%, unless otherwise noted.

TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45V to 2.4V
Input Rise and Fall Times 20ns
Input and Output Timing measurement Levels 0.8V and 2.0V
Output Load 1 TTL Gate and C_=100pF

READ CYCLE
KM28C16-15 KM28C16-20 KM28C16-25
KM28C16i-15 | KM28C161-20 | KM28C161-25
Parameter Symbol | (aaciTis | KMaBoiiZo | Kmasoines | Ut
Min Max Min Max Min | Max
Read Cycle Time tre 150 200 250 ns
Chip Enable Access Time tee 150 200 250 ns
Address Access Time taa 150 200 250 ns
Output Enable Access Time toe 70 90 110 ns
83:3:: ;:r ‘gCI}:; Disable to tor 20 40 50 ns
Output Hold from Address Change ton 0 0 0 ns
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KM28C16/KM28C17

CMOS EEPROM

WRITE CYCLE

Parameter Symbol Min Max Unit
Write Cycle Time ﬁ&r:;r;::lzial twe 2 2:
Address Set-Up Time tas 0 ns
Address Hold Time tan 80 ns
Write Set-Up Time tcs 0 ns
Write Hold Time tcn 0 ns
CE Pulse Width tew 100 ns
Output Enable Set-Up Time toes 10 ns
Output Enable Hold Time toen 10 ns
WE Pulse Width twe 100 ns
Data Set-Up Time tos 50 ns
Data Hold Time tow 10 ns
Time to Device Busy tos 100 ns
Busy to Write Recovery Time tewr 50 ns
Byte Load Cycle Time tac 0.2 100 us
Last Byte Loaded to Data Polling tee 200 ns

Note: The timer for tg.c is reset at a falling edge of WE and restarts at a rising edge of WE.

TIMING DIAGRAMS
READ CYCLE WE=Vy

ADD ADD1 ADD2 ":Q: XY v"w

AAA’AAAAAAA

trc

tor

—toE — taa
OE
t———toH -1
sy

VALID DATA

VALID DATA
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CMOS EEPROM

TIMING DIAGRAMS (Continued)

WE CONTROLLED WRITE CYCLE

ADD

CE

Douyr

DiN

READY/BUSY

d

tas

tcs

tan

|-

twe

\VAVAVAV, W, \\/ \/ N/ \/
QIR

I 0o

£ C

toes ——

i

twp———

toeH

N

-

tos ——|

'y
)T

(——1tpH

tos

_ﬁ
TN R,

CE CONTROLLED WRITE

ADD

Dout

Din

READY/BUSY

RRBX

e tAg ]
tcs

I tag—

[~

tswr

N

twe
B0 4 AVAVAVAVAVAVAYAVAYAV,V W B ) N V..
IRRRRRLLLRIRRGLNK
LR

L (

tew

toen

REEEEBGRRY

ZL

Y

PN, (Y- S—

——tp

H—

VALID DATA

tswr

| tos

)
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KM28C16/KM28C17 CMOS EEPROM

TIMING DIAGRAMS (continued)
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE)

ADD

o MR o XX TR

e, § L
T

) N

=

:

tcs f~—

o]
m
*

toes|—
W I e : \ / 5\ 3
| _tee_| l o
L f |
L L \
DATA 1 DiN2 X DiNn *NOTE
SRR o RN o Xy X o iz
tos 1 - -toH tBWR
T toB - —
READY/BUSY
)\ e ¢ L |
Y

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE)

- 4 (VAVAYAVAVAVAVNR /.Y,
oo R oo ERX rer XX e XTTRTRRARD)

tas F—- — tAH

|
o .—] XXX
e TR TR STRRRIR

|
. ted rq-

toEH = -

)
£
)

O
m
gp
>

= | ™
twe
‘ g__.: |
o
DATA Dinn * NOTE%
) | t —
READY/BUSY ] BWR
\. 4 ¢ e
Yy 7

*NOTE 1. /07 Outputs D_nﬁ when the chip is read.
1/0¢-1/0g have high impedance.
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KM28C16/KM28C17

CMOS EEPROM

DEVICE OPERATION

READ

Reading data from the KM28C16/C17 is similar to read-
ing data from a SRAM. A read cycle occurs when WE
is high and CE and OE are low. If either CE or OE goes
high the read cycle is terminated. This two line control
eliminates bus contention in a system environment. The
Data I/0 pins are in the high impedance state whenever
OE or CE is high.

WRITE
Writing data into the KM28C16/C17 is easy. Only a sin-
gle 5V supply and TTL level signals are required. The
on-chip data latches, address latches, high voltage
generator, and fully self-timed control logic make writ-
ing as easy as writing to a SRAM.

**** BYTE WRITE MODE ****
The byte write of the KM28C16/C17 is only a part of the
page write. A single byte data loading followed by a
tarc time-out and by a nonvolatile write cycle will com-
plete a byte mode write. In this mode, the write is ex-
actly identical to that of the KM28C16/C17.

**** PAGE WRITE MODE ****
The KM28C16/C17 allows up to 32 bytes to be written
in a single page write cycle. A page write cycle consists
of a data loading period, in which from 1 to 32 bytes
of data are loaded into the KM28C16/C17 internal
registers and a nonvolatile write period, in which the
loaded data in the registers are written to the EEPROM
cells of the selected page.

Data is loaded into the KM28C16/C17 by sequentially
pulsing WE with CE low and OE high. For each address-
ed location in the page, address is latched on the fall-
ing edge of WE and data is latched on the rising edge
of WE. The data can be loaded in any “Y” address
(Ao-A,) order (i.e. data need not be loaded into consecu-
tive locations in memory in anypage) and can be
renewed in a data loading period.

Since the timer for loading the data (ts.c) is reset at the
falling edge of WE and starts at every rising edge of WE,
the only requirement on WE to continue loading the
data is that the interval between WE - pulses does not
exceed the maximum tg ¢ (100us). If OE goes low dur-
ing the data loading period, further attempt to load the
data will be ignored because the external WE signal is
blocked by the OE signal internally. Consequently, the
tac timer is not reset by the external WE pulse if OE
is low.

The page address for the nonvolatile write is the “X”
address (As-Aqo) latched on the last WE. The nonvolatile
write period consists of an erase cycle and a program
cycle. During the erase cycle, the existing data of the
locations being addressed are erased. The new data lat-
ched at the register are written into the locations dur-
ing the program cycle. Note that only the addressed
locations in a page are rewritten during a page write
cycle. _

The KM28C16/C17 also supports a CE controlled write
cycle. That means CE can be used to latch the address
and data as well as WE.

STANDBY

Power consumption is reduced to less than 100uA by
deselecting the device with a high input on CE.
Whenever CE is high, the device is in the standby mode
and 1/Oy-1/O; are in the high impedance state,
regardless of the state of OE or WE.

DATA PROTECTION

Features have been designed into the KM28C16/C17 to
prevent unwanted write cycles during power supply tran-
sitions and system noise periods.

The KM28C16/C17 has a protection feature against WE
noises: a WE noise, the width shorter than 20ns (typ.)
will not start any unwanted write cycle.

Write cycles are also inhibited when V¢ is less than
Vwi=3.0 volts, the write inhibits V¢ level.

During power-up, the KM28C16/C17 automatically prevents
any write operation for a period of 2ms (typ.) after V¢
reaches the Vi level. This will provide the system with
sufficient time to bring WE and CE to a high level before
awrite can occur. Read cycles can be executed during
this initialization period. Holding either OE low or WE
high or CE high during power-on and power-off will in-
hibit inadvertent writes.

DATA POLLING

The KM28C16C/C17 features Data polling at I/O; to
detect the completion of a write cycle using a simple
require any extemal hardware. During the write period,
any dataattempt to read of the last byte the EEPROM will
produce, at /05, an inverted value of the last I/O, data
loaded in to the EEPROM (I/0,-1/O¢ are at the high
impedance state). True data will be produced at all I/O's
once the write cycle has been completed.
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KM28C16/KM28C17

CMOS EEPROM

DEVICE OPERATION (Continued)

READY/BUSY o

The KM28C17 has a Ready/Busy output on pin 1
that indicates when the write cycle is complete. The pin
is normally high except when a write cycle is in pro-
gress, in which case the pin is low. The Ready/Busy out-
put is configured as an open-drain driver there-by
allowing two or more Ready/Busy outputs to be OR-tied.
This pin requires an appropriate pull-up resistor for pro-
per operation. The pull-up resistor value maybe
calculated as follows.

Vcc(max) — Vo(max) _ 5.1V
loo+ZlL T 21mA+Zi

where ZI_ is the sum of the input currents of all
devices tied to the Ready/Busy pin.

RP =

PACKAGE DIMENSIONS

24 LEAD PLASTIC DUAL IN LINE PACKAGE

ﬁﬁﬁﬁﬁﬁfﬁﬁhﬁﬁﬁ

ENDURANCE AND DATA RETENTION
KM28C16/C17 is designed for applications requiring up
to 100,000 write cycles per EEPROM byte and ten years
of data retention. This means that each byte may be
reliably written 100,000 times without degrading device
operation, and that the data in the byte will remain valid
after its last write operation for ten years with or without
power applied.

Units: Inches (millimeters)

T
0.55 (14.0)
MAX
0.60 (15.24)
TP

1.260 (32.0)
MAX

uuuuu T L) ST

0012 (0. 30)

B iOM (0.36)
0.022 (0.56)

0. 060 (1 52)
YP

0.1 (2.54) |
TYP

0.145(3.68)
155 (3.93
4*9_ 18.93)

0.120 (3.05)
MiN

0.020 (0.51)
MIN
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KM28C16/KM28C17

CMOS EEPROM

PACKAGE DIMENSIONS (Continued)
28 LEAD PLASTIC DUAL IN LINE PACKAGE

Units: Inches (mllllmeters)
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KM28C64A/KM28C65A

CMOS EEPROM

8K x 8 Bit CMOS Electrically Erasable PROM
FEATURES

Operating Temperature Range

— KM28C64A/65A: Commercial

— KM28C64AIl/65Al: Industrial

Simple Byte Write & Page Write

— Single TTL Level Write Signal

— Internal Address and Data Latch

— Automatic Internal Erase-Before-Write

— Ready/Busy Output Pin (KM28C65A)

Fast Write Cycle Time

— 64-Byte Page Write Operation

— 5ms Byte and Page Write Cycle Time

— Complete Memory Rewrite: 0.7 seconds

Data-Polling and Toggle bit for End of Write

Detection

Single 5 volt Supply

Fast Access Time: 120ns

Power: 100uA—Standby (max.)
40mA—Operating (max.)

Hardware and Software Data Protection

Reliable CMOS Floating-Gate Technology

— Endurance: 100,000 Cycle

— Data Retention: 10 years

JEDEC Byte-wide Memory Pinout

GENERAL DESCRIPTION

The KM28C64A/65A is a 8,192X8 bit Electrically
Erasable Programmable Read Only Memory. It is
fabricated with the floating-gate CMOS technology us-
ing Fowler-Nordheim tunneling for erasing and pro-
gramming.

Writing data into the KM28C64A/65A is very simple. The
internally self-timed writing cycle latches both address
and data to provide a free system bus during the 5ms
write period. A 64-byte page write enables an entire chip
written in 0.7 seconds.

The KM28C64A/65A also features Data-polling and a
Toggle bit schemes that signal the processor the early
completion of a write cycle without requiring any ex-
ternal hardware. The KM28C65A features Read/Busy
which is a hardware scheme to signal the status of the
write operation and is especially useful in interrupt
driven systems.

The KM28C64A/65A is designed for applications up to
100,000 write cycles per byte. It's on-chip Error Check-
ing and Correction scheme improves the endurance to
over 100,000 write cycles.

o
FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION =
RDY/BSY _ | ’5
— Page Buffers or N.C.[ 1] 2 .
B f)f( r A [2]
ufrers 31
Latches 27 %
and 65,536 Bit s =]
Decoder EEPROM As LS
Memory Ay 6]
Ac-Ara Array As ;
A [8]
Y A [2]
Buffers Ao [10]
Latches 110, ﬁ
and — 1/0 Buffers 0L
Decoder and Latches 170, [12]
. 102 [13]
GND [14]
I 1/00-1/07 i Pin Name Pin Function
CE —of
Control - A
oF —| Logca Ao-A12 ddress Inputs
WE — Timming | _ ooV /By 1/00-1/07 Data Inputs/Outputs
CE Chip Enable
OE Output Enable
WE Write Enable
RDY/BSY Ready/Busy Output
N.C. No Connection
Vece +5V
GND Ground
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KM28C64A/KM28C65A

CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on any pin relative to Vss ViN —-0.3to +7.0 \'%
— o
Temperature Under Bias Com. Thias 1010 +125 c
Ind. —65 to +150 °C
Storage Temperature Tstg —65to +150 °C
Short Circuit Output Current los 5 mA

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

KM28C64A/65A : Voltage reference to Vss, TaA=0°C to +70°C
KM28C64AI/65Al : Voltage reference to Vss, Ta=—40°C to +85°C
Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 4.5 5.0 5.5 \
Supply Voltage Vss 0 0 0 \
DC OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Test Conditions Min Max Unit
. ﬁ:ﬁ:Vu,m:Vm,
Operating Current lce all 10’s open (Note 1) — 40 mA
Standby Current (TTL) lsg1 CE=V, all I/0’s =open — 1 mA
Standby Current (CMOS) lsg2 CE=V¢c—0.2, all 1/0’s=open — 100 uA
Input Leakage Current Iy Vin=0 to 5.5V — 10 uA
Output Leakage Current lo Vour=0 to 5.5V — 10 uA
Input High Voltage, all Inputs Vin 20 Vee+0.3 \"
Input Low Voltage, all Inputs Vi -03 0.8 \"
Output High Voltage Level Vo lon= —400uA 24 — \"
Output Low Voltage Level Vo loo=2.1mA — 0.4 \
Write Inhibit Ve Level Vwi 3.0 — \'
Note 1: All address toggling from V_to V4 at 8.4MHz.
CAPACITANCE (ta=25°C, f=1.0 MHz))
Item Symbol Conditions Min Max Unit
Input/Output Capacitance Cio ViL=0V - 10 pF
Input Capacitance CiN ViN=0V — 6 pF

Note: Capacitance is periodically sampled and not 100% tested.

L v

ELECTRONICS

142



KM28C64A/KM28C65A CMOS EEPROM

MODE SELECTION

CE OE WE Mode o Power
L L H Read Dout Active
L H L Write DiN Active
L L H Data Polling 1/07=D7 Active
Toggie Bit i/0e Active
H X X Standby and Write Inhibit High-Z Standby
X L X Write Inhibit — -
X X H Write Inhibit — — 2

AC CHARACTERISTICS
KM28C64A/65A : Ta=0°C to +70°C Vco=5V+10%, unless otherwise noted
KM28C64AI/65A1: Ta=—40°C to +85°C Voc=5V+10%, unless otherwise noted

TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45V to 2.4V
Input Rise and Fall Times 20ns
Input and Output Timing measurement Levels 0.8V and 2.0V
Output Load 1 TTL Gate and CL=100pF

READ CYCLE

KM28C64A-12 | KM28C64A-15 | KM2BCBAA-20 | KM2BCE4A-25
KM28C64A115 | KM28C64A1-20 | KM28C64AI-25
Parameter Symbol | KM28C65A-12 | KM28C65A-15 | KM28CE5A-20 | KM2BCE5A25 | Uit

KM28C65A1-15 | KM28C65A1-20 | KM28C65AI-25

Min | Max | Min | Max | Min | Max | Min | Max
Read Cycle Time tre 120 150 200 250 ns
Chip Enable Access Time tee 120 150 200 250 | ns
Address Access Time taa 120 150 200 250 | ns
Output Enable Access Time toe 60 80 100 120 | ns
Output or Chip Disable to Output High-Z | tor 0 50 0 50 0 50 0 50 ns
Output Hold from Address Change ton 0 0 0 0 ns
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KM28C64A/KM28C65A

CMOS EEPROM

WRITE CYCLE

Parameter Symbol Min Max Unit
Write Cycle Time twe 5 ms
Address Set-Up Time tas 0 ns
Address Hold Time taH 80 ns
Write Set-Up Time tcs 0 ns
Write Hold Time tcH 0 ns
CE Pulse Width tew 100 ns
Output Enable Set-Up Time toes 10 ns
OQutput Enable Hold Time toeH 10 ns
WE Pulse Width ] twp 100 ns
Data Set-Up Time tos 50 ns
Data Hold Time toH 0 ns
Time to Device Busy tos 100 ns
Busy to Write Recovery Time tawr 50 ns
Byte Load Cycle Time teLc 0.2 150 us
Last Byte Loaded to Data Polling tp 200 ns

Note: The timer for tg.c is reset at a falling edge of WE and restarts at rising edge of WE.

TIMING DIAGRAM
READ CYCLE WE=vyy)

ADD

ADD;

ADD,

OE \ b'os

Dour

tac

I

tee

tor

g

VALID DATA »—
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KM28C64A/KM28C65A CMOS EEPROM

I!M'NG DIAGRAM (Continued)
WE CONTROLLED WRITE CYCLE ]

twe
%
'4 !

tas F=—tan—=

. “
OE
toes—=1 =—twp
toen
¥

v 7
QLRI

Din VALID DATA
AVAVAN

_°] tos tawr
READY/BUSY
<
2

CE CONTROLLED WRITE CYCLE

'3 §
/

tas == tan—=1

N
i BB
toes —={ f=—r tow ——e=1

tos toH

——'I tos tawr
READY/BUSY
Plimsuncg -
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KM28C64A/KM28C65A

CMOS EEPROM

TlMlNG DlAGRAMS (Continued)

PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE)

tas | tan

R 20 X, X200 JRXRRLXD

“mxl

ton—=

— |

= X

——{ |=—toes e
— N
WE
; taLe

DATA 2;:1;:‘:‘2'0'0‘ Q)

JAVAN

READY/BUSY

( tos
4

——-tip
e '
DIN{ DIN DINy D= NOTE
ton

tos H

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE)

DATA

. , ‘T E‘?“S
taLc

READY/BUSY

* NOTE: 1/07 output DINN when the chip is read.
1/0eg is toggling between “1” and “0” when the chip is successively read.
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KM28C64A/KM28C65A CMOS EEPROM

TIMING DIAGRAMS (continued)
DATA POLLING CYCLE

AoD wn R YRR XXX

= TN__/ \___/ T \_/ _
WE \ L p 7

—— toe toes

oE X / ’
*1/10; —'—@‘D—'———i Dour=X ) 55 Dour=X

1,
twe

* During the write cycle, I/O, will produce an inverted data of the last I/O; data, loaded into the EEPROM.
TOGGLE BIT CYCLE

g
T

* During the write cycle, 1/0¢ will toggle between “1” and “0”.
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KM28C64A/KM28C65A

CMOS EEPROM

DEVICE OPERATION

READ

Reading data from the KM28C64A/65A is similar to
reading data from a SRAM. A read cycle occurs when
WE is high and CE and OE are low. If either CE or OE
goes high the read cycle is terminated. This two line con-
trol eliminates bus contention in a system environment.
The DATA 1/O pins are in the high impedance state
whenever OE or CE is high.

WRITE

Writing data into the KM28C64A/65A is easy. Only a
single 5V supply and TTL level signals are required. The
on-chip data latches, address latches, high voltage
generator, and fully self-timed control logic make writing
as easy as writing to a SRAM.

**** BYTE WRITE MODE ****

The byte write mode of the KM28C64A/65A is only a
part of the page write mode. A single byte data loading
followed by a tgLc time-out and by a nonvolitile write cy-
cle will complete a byte mode write.

**** PAGE WRITE MODE ****

The KM28C64A/65A allows up to 64 bytes to be writ-
ten in a single page write cycle. A page write cycle con-
sists of a data loading period, in which from 1 to 64 bytes
of data are loaded into the KM28C64A/65A internal
registers and a nonvolatile write period, in which the load-
ed data in the registers are written to the EEPROM cells
of the selected page.

Data is loaded into the KM28C64A/65A by sequentially
pulsing WE with CE low and OE high. For each addressed
location in the page, address is latched on the falling edge
of the WE and data is latched on the rising edge of the
WE. The data can be loaded in any “Y” address (A-As)
order (i.e. data need not be loaded into consecutive lo-
cations in memory in anypage) and can be renewed in
a data loading period.

Since the timer for the data loading (tsLc) is reset at the
falling edge of WE and starts at every rising edge of WE,
the only requirement on WE to continue loding the data
is that the interval between WE pulses dose not exceed
the maximum tsLc (150gus). If OE goes low during the
data loading period, further attempt to load the data will
be ignored because the external WE signal is blocked
by OE signal internally. Consequently, the tsLc timer is
not reset by the external WE pulse if OE is low. The non-
volatile write starts if WE stays high for at least tgLc max-
imum (150us) after the last WE low to high transition.
The page address for the nonvolatile write is the “X’’ ad-

dress (A6-A12) latched on the last WE. The nonvolatile
write period consists of an erase cycle and a program
cycle. During the erase cycle, the existing data of the
locations being addressed are erased. the new data lat-
ched at the register are written into the location during
the program cycle. Note that only the addressed loca-
tion in a page are rewritten during a page write cycle.

The KM28C64A/65A also supports CE controlled write
cycle. That means CE can be used to latch address and
data as well as WE.

STANDBY

Power comsumption is reduced to less than 100uA by
deselecting the device with a high input on CE. Whenever
CE is high, the device is in the standby mode and
1/00-1/07 are in the high impedance state, regardless of
the state of OE or WE.

DATA PROTECTION

Features have been designed into the KM28C64A/65A
to prevent unwanted write cycles during power supply
transitions and system noise periods.

The KM28C64A/65A has a protection feature against
WE noises; a WE noise the width shorter than 20ns
(typ.) will not start any unwanted write cycle. Write cycles
are also inhibited when V¢ is less than Vw=3.0 volts,
the write inhibits Vcc level. During power-up, the
KM28C64A/65A automatically prevents any write opera-
tion for a period of 5ms (typ.) after Vcc reaches the Vw;
level. This will provide the system with sufficient time to
bring WE and CE to a high level before a write can oc-
cur. Read cycles can be executed during this initializa-
tion period. Holding either OE low or WE high or CE high
during power-on and power-off will inhibit inadvertent
writes.

**** SOFTWARE DATA PROTECTION ****

The KM28C64A/65A has the JEDEC standard software
data protection scheme for enhanced protection of stored
data. The scheme does not affect normal write opera-
tion if it is not enabled through a SDP enable software
algorithm, followed by a write or page write operation.
Once the protection mode is enabled, the
KM28C64A/65A will not write any data if the SDP enable
software algorithm is not proceded. The data protection
function can be disabled by exection a SDP disable soft-
ware algorithm. Power transitions will not reset the SDP fea-
ture. All the data and address timings for the SDP enable
and disable are identical to those of a page write cycle.
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KM28C64A/KM28C65A

CMOS EEPROM

DEVICE 0PERAT|ON (Continued)
WRITE COMPLETION INDICATORS

*** DATA POLLING ***

The KM28C64A/65A features DATA-Polling at 1/07 to
detect the completion of a write cycle using a simple read
and compare operation. Such a scheme dose not require
any external hardware. During the write period, any at-
tempt toread of the last byte the EEPROM will produce,
at 1/07.an inverted inverted value of the last /O, data
loaded to the EEPROM. True data will be produced
at all 1/0’s once the write cycle has been completed.

*** TOGGLE BIT ***

The KM28C64A/65A also provides toggle bit at 1/Og to
determine the end of a write cycle. During the write cy-
cle, subsequent attempts to read the EEPROM will tog-
gle /06 between “1” and “0”. Once the write cycle is
complete, the toggling will stop and valid data will be read.

*** READY/BUSY ***

The KM28C65A has a Ready/Busy output on pin 1 that
indicates when the write cycle is complete. The pin is

normally high except when a write cycle is in progress,
in which case the pin is low. The Ready/Busy output is
configured as an open-drain driver there-by allowing two
or more Ready/Busy output to be OR-tied. This pin re-
quires an appropriate pull-up resistor for proper opera-
tion. The pull-up resistor value maybe calculated as
follows.

= Vec(max)-Vor(max) _ 5.1V
|0|_ +2IL 21mA+SIL

RP

where ZI_is the sum of the input currents of all devices
tied to the Ready/Busy pin.

ENDURANCE AND DATA RETENTION
KM28C64A/65A is designed for applications requiring
up to 100,000 write cycles per EEPROM byte and ten
years of data retention. This means that each byte may
be reliably written 100,000 times without degrading
device operation. The device also featires an on-chip Er-
ror Checking and Correction scheme that can detect and
correct any single bit failure in a byte, and hence, signifi-
cant improvements in the endurance and data retention
characteristics are achieved.
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KM28C64A/KM28C65A

CMOS EEPROM

SOFTWARE DATA PROTECTION ALGORITHIM*!

SDP Enable Sequence

Load data AA
To

Address 1555 |

Load data 65
To
Address OAAA

Load data AO
To
Address 1555

]

Page
or
Byte Write *2

I

After twc,
Write protection
state activated*3

* Write mode enabled

SDP Disable Sequance

Load data AA
To
Address 1555

Load data 55
To
Address OAAA

Load data 80
To
Address 1555

Load data AA
To
Address 1555

Load data 55
To
Address OAAA

Load data 20
To
Address 1555

Page
or
Byte Write *2

I

After twc, Write
Protection state is
Deactivated *4

Note: 1. Data Format: I/O7-1/O¢ (HEX)
Address Format: A12-Ap (HEX)
. 1 to 64 byte of data may be loaded in random order.
. Write protection state will be activated after twc even if no data is writtern.
. Write protection state will be deactived after.

A ON
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KM28C64A/KM28C65A CMOS EEPROM

TIMING DIAGRAM OF SOFTWARE DATA PROTECTION

SDP ENABLE TIMING SEQUENCE

{ G
i \_A0 AT\ N
! SE—
WE
teLct e
D
ADD % 1555H >—-< OAAAH >—< 1555H ;___

SDP DISABLE TIMING SEQUENCE

= O\ A AN L0\ AN AN/

twe

Note 1

DATA _< AAH >—< 55H >—< 80H >—< AAH >-< 55H >—< 20H >—< Note 1 f—
ADD -—( 1565H >—<OAAAH>—< 1555H >-< 1555H >-<OAAAH>—< 1555H >—(Note 1)——}{_—-

* <tgLc max.

Note 1: 1 to 64 byte of data maybe loaded in random order.
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KM28C64A/KM28C65A

CMOS EEPROM

PACKAGE DIMENSIONS (Continued)
28 LEAD PLASTIC DUAL IN LINE PACKAGE

e ol e el e ol T e e e e ol e I s e
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MAX.

—

55 (14.0)

-

Units: Inches (millimeters)

0°~15°
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0.60 (15.24)
TYP

T
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32 PIN PLASTIC LEADED CHIP CARRIER 0.125 (3.18)
I 0485 (1232 0.140 (3.56)
0.495 (12.57) ﬁ 0.015 MIN. (0.381)
0.449 (11.41) 0.045 (1.143)
0.453 (11.51) |
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KM28C64B/KM28C65B

PRELIMINARY
CMOS EEPROM

8K x 8 Bit CMOS Electrically Erasable PROM

FEATURES

* Operating Temperature Range

— KM28C64B/65B: Commercial

— KM28C64B/65BI: Industrial
e Simple Byte Write & Page Write
— Single TTL Level Write Signal
— Internal Address and Data Latch
— Automatic Internal Erase-Before-Write
— Ready/Busy Output Pin (KM28C65B)
Fast Write Cycle Time
— 64-Byte Page Write Operation
— 5ms Byte and Page Write Cycle Time
— Complete Memory Rewrite: 0.7 seconds
Data-Polling and Toggle bit for End of Write
Detection
e Single 5 volt Supply
e Fast Access Time: 90ns
e Power: 100uA—Standby (max.)

40mA—Operating (max.)

Hardware and Software Data Protection
¢ Reliable CMOS Floating-Gate Technology
— Endurance: 100,000 Cycle
— Data Retention: 10 years
JEDEC Byte-wide Memory Pinout

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION

GENERAL DESCRIPTION

The KM28C64B/65B is a 8,192x8 bit Electrically
Erasable Programmable Read Only Memory. It is
fabricated with the floating-gate CMOS technology us-
ing Fowler-Nordheim tunneling for erasing and pro-
gramming.

Writing data into the KM28C64B/65B is very simple. The
internally self-timed writing cycle latches both address
and data to provide a free system bus during the 5ms
write period. A 64-byte page write enables an entire chip
written in 0.7 seconds.

The KM28C64B/65B also features Data-polling and a
Toggle bit schemes that signal the processor the early
completion of a write cycle without requiring any ex-
ternal hardware. The KM28C65B features Read/Busy
which is a hardware scheme to signal the status of the
write operation and is especially useful in interrupt
driven systems.

The KM28C64B/65B is designed for applications up to
100,000 write cycles per byte. It's on-chip Error Check-
ing and Correction scheme improves the endurance to
over 100,000 write cycles.

RDY/BSY
— — Page Buffers or N.C.[1]
)f( As2
Buffers A
Latches A7
and 65,536 Bit ©
Decoder EEPROM As
Memory Ay
Ac-Arz Array Az
Az
Y Ay
Buffers Ao
Latches
and - 1/0 Buffers /0o
Decoder and Latches 1704
] 110,
GND
I I el
P =) %)
N - " 0022000
1/00-1/07 Pin Name Pin Function ==§z===
CE —
Control Ao-A12 Address Inputs
OE —= Logic &
Timmi _ .
WE —  Timming RDY/BSY 1/0g-1/07 Data Inputs/Outputs
CE Chip Enable
OE Output Enable
WE Write Enable
RDY/BSY Ready/Busy Output
N.C. No Connection
I Vce +5V
GND Ground
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KM28C64B/KM28C65B

PRELIMINARY
CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit

Voltage on any pin relative to Vss ViN —-0.3to +7.0 \
Temperature Under Bias Com. Toias —101to +125 c
Ind. —65 to +150 °C

Storage Temperature Tstg —65 to +150 °C
Short Circuit Output Current los 5 mA

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab-

solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
KM28C64B/65B: Voltage reference to Vss, Ta=0°C to +70°C
KM28C64BI/65BI: Voltage reference to Vss, Ta= —40°C to +85°C

Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 4.5 5.0 5.5 Y
Supply Voltage Vss 0 0 0 \
DC OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Test Conditions Min Max Unit
. ﬁ:ﬁ:vlbm:Vm,
Operating Current lee all 10’s open (Note 1) — 40 mA
Standby Current (TTL) Isg1 CE =V, all /0’s =open — 1 mA
Standby Current (CMOS) lss2 CE=Vcc—-0.2, all I/0’'s =open - 100 uA
Input Leakage Current Iy Vin=0 to 5.5V — 10 uA
Output Leakage Current lo Vour=0 to 5.5V — 10 uA
Input High Voltage, all Inputs Vin 20 Vee+0.3 \
Input Low Voltage, all Inputs Vi -03 0.8 \"
Output High Voltage Level Von lon = —400uA 2.4 — Vv
Output Low Voltage Level VoL lo=2.1mA — 0.4 \
Write Inhibit Ve Level Vwi 3.0 — \
Note 1: All address toggling from V,_to Vi, at 10 MHz
CAPACITANCE (Ta=25°C, f=1.0 MHz))
Item Symbol Conditions Min Max Unit
Input/Output Capacitance Ciio ViL=0V — 10 pF
Input Capacitance CiN ViN=0V — 6 pF

Note: Capacitance is periodically sampled and not 100% tested.

Wi uigg
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KM28C64B/KM28C65B

PRELIMINARY
CMOS EEPROM

MODE SELECTION

CE OE WE Mode 110 Power
L L H Read Dout Active
L H L Write Din Active
L L H Data Polling 1/07=D7 Active
Toggle Bit 1/0¢ Active
H X X Standby and Write Inhibit High-Z Standby
X L X Write Inhibit — —
X X H Write Inhibit — —
AC CHARACTERISTICS
KM28C64B/65B: Ta=0°C to +70°C Vcc=5V+10%, unless otherwise noted
KM28C64BI/65BI: TaA=—40°C to +85°C Vcc=5V+10%, unless otherwise noted
TEST CONDITIONS
Parameter Value
Input Pulse Levels 0.45V to 2.4V
Input Rise and Fall Times 20ns
Input and Output Timing measurement Levels 0.8V and 2.0V
Output Load 1 TTL Gate and C_L=100pF
READ CYCLE
KM28C64B-09 | KM28C64B-12 | KM28C64B-15
KM28C65B-09 | KM28C65B-12 | KM28C65B-15
KM28C65B1-09 | KM28C65BI-12 | KM28C65BI-15
Min Max Min Max Min Max
Read Cycle Time trc 90 120 150 ns
Chip Enable Access Time tce 920 120 150 ns
Address Access Time taa 90 120 150 ns
Output Enable Access Time toe 40 50 60 ns
Output or Chip Disable to Output High-Z tor 40 0 40 0 40 ns
Output Hold from Address Change ton 0 0 0 ns

i | ELECTRONICS
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PRELIMINARY

KM28C64B/KM28C65B CMOS EEPROM
WRITE CYCLE
Parameter Symbol Min Max Unit
Write Cycle Time twe 5 ms
Address Set-Up Time tas 0 ns
Address Hold Time taH 80 ns
Write Set-Up Time tcs 0 ns
Write Hold Time tcH 0 ns
CE Pulse Width tow 100 ns
Output Enable Set-Up Time toes 10 ns
Output Enable Hold Time toeH 10 ns
WE Pulse Width twp 100 ns
Data Set-Up Time tps 50 ns
Data Hold Time toH 0 ns
Time to Device Busy tos 100 ns
Busy to Write Recovery Time tswr 50 ns
Byte Load Cycle Time tsLc 0.2 150 Hus
Last Byte Loaded to Data Polling tLp 200 ns

Note: The timer for tsLc is reset at a falling edge of WE and restarts at rising edge of WE.

TIMING DIAGRAM
READ CYCLE (WE=Vvn)

Dour

tan

to

m VALID DATA

VALID DATA »

L nsung
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PRELIMINARY
KM28C64B/KM28C65B CMOS EEPROM

EM'NG DIAGRAM (Continued)
WE CONTROLLED WRITE CYCLE ]

= tas——1 L""AM—-‘

$ </
OE
toes—= =—twp
toen
“
kAl

t
DS I—___ ton

N
Dy VALID DATA

——"'l tos tewr
READY/BUSY
<
. 5f

CE CONTROLLED WRITE CYCLE

twe

¥’ §

tas = tan—1

Y ¥
o LR
tops—== [=—tcw —==
il

tos toH

AVAVAVAVAVAYS

NI D IR
_I tos tawr
READY/BUSY { .
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PRELIMINARY
KM28C64B/KM28C65B CMOS EEPROM

TIMING DIAGRAMS (continued)
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE)

SN S S ), 0o YK
tas | | tan
1
& e N NI o N
e tcs ton —e] I'-—

N
%
= XK
- F—-twc
e
S

m( DIN, DINy NOTE
] ton

tos tawr
READY/BUSY
£

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE)

DATA

ADD

="tcs —— |_._ ton
Vg4 £

OE
l— toes taic
—twc
EE——— tow —— y—"
o /
/

tos |—~—+ to .
tDB BWR
READY/BUSY
55

* NOTE: 1/O7 output DINN when the chip is read.
1/06g is toggling between “1” and “0” when the chip is successively read.

<P =
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PRELIMINARY
KM28C64B/KM28C65B CMOS EEPROM

TIMING DIAGRAMS (continued)
DATA POLLING CYCLE

ADD mn R YRR XXX

L \ 7 tLp

EE— f—— toE toes
oE N /
N
NP v WL e 3 S =

* During the write cycle, I/O; will produce an inverted data of the last I/O- data, loaded into the EEPROM.

TOGGLE BIT CYCLE

I
e

twe 1

* During the write cycle, 1/Og will toggle between “1” and “0”.
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KM28C64B/KM28C65B

PRELIMINARY
CMOS EEPROM

DEVICE OPERATION

READ

Reading data from the KM28C64B/65B is similar to
reading data from a SRAM. A read cycle occurs when
WE is high and CE and OE are low. If either CE or OE
goes high the read cycle is terminated. This two line con-
trol eliminates bus contention in a system environment.
The DATA I/O pins are in the high impedance state
whenever OE or CE is high.

WRITE

Writing data into the KM28C64B/65B is easy. Only a
single 5V supply and TTL level signals are required. The
on-chip data latches, address latches, high voltage
generator, and fully self-timed control logic make writing
as easy as writing to a SRAM.

**** BYTE WRITE MODE ****

The byte write mode of the KM28C64B/65B is only a
part of the page write mode. A single byte data loading
followed by a tgLc time-out and by a nonvolitile write cy-
cle will complete a byte mode write.

**** PAGE WRITE MODE ****

The KM28C64B/65B allows up to 64 bytes to be writ-
ten in a single page write cycle. A page write cycle con-
sists of a data loading period, in which from 1 to 64 bytes
of data are loaded into the KM28C64B/65B internal
registers and a nonvolatile write period, in which the load-
ed datain the registers are written to the EEPROM cells
of the selected page.

Data is loaded into the KM28C64B/65B by sequentially
pulsing WE with CE low and OE high. For each addressed
location in the page, address is latched on the falling edge
of the WE and data is latched on the rising edge of the
WE. The data can be loaded in any “Y” address (Ay-As)
order (i.e. data need not be loaded into consecutive lo-
cations in memory in anypage) and can be renewed in
a data loading period.

Since the timer for the data loading (tgLc) is reset at the
falling edge of WE and starts at every rising edge of WE,
the only requirement on WE to continue loding the data
is that the interval between WE pulses dose not exceed
the maximum tgLc (150gus). If OE goes low during the
data loading period, further attempt to load the data will
be ignored because the external WE signal is blocked
by OE signal internally. Consequently, the tgLc timer is
not reset by the external WE pulse if OE is low. The non-
volatile write starts if WE stays high for at least tg .c max-
imum (150us) after the last WE low to high transition.
The page address for the nonvolatile write is the “X” ad-

dress (A6-A12) latched on the last WE. The nonvolatile
write period consists of an erase cycle and a program
cycle. During the erase cycle, the existing data of the
locations being addressed are erased. the new data lat-
ched at the register are written into the location during
the program cycle. Note that only the addressed loca-
tion in a page are rewritten during a page write cycle.

The KM28C64B/65B also supports CE controlled write
cycle. That means CE can be used to latch address and
data as well as WE.

STANDBY

Power comsumption is reduced to less than 100uA by
deselecting the device with a high input on CE. Whenever
CE is high, the device is in the standby mode and
1/00-1/07 are in the high impedance state, regardless of
the state of OE or WE.

DATA PROTECTION

Features have been designed into the KM28C64B/65B
to prevent unwanted write cycles during power supply
transitions and system noise periods.

The KM28C64B/65B has a protection feature against
WE noises; a WE noise the width shorter than 20ns
(typ.) will not start any unwanted write cycle. Write cycles
are also inhibited when Vcc is less than Vw=3.0 volts,
the write inhibits Vcc level. During power-up, the
KM28C64B/65B automatically prevents any write opera-
tion for a period of 5ms (typ.) after Vcc reaches the Vi
level. This will provide the system with sufficient time to
bring WE and CE to a high level before a write can oc-
cur. Read cycles can be executed during this initializa-
tion period. Holding either OE low or WE high or CE high
during power-on and power-off will inhibit inadvertent
writes.

**** SOFTWARE DATA PROTECTION ****

The KM28C64B/65B has the JEDEC standard software
data protection scheme for enhanced protection of stored
data. The scheme does not affect normal write opera-
tion if it is not enabled through a SDP enable software
algorithm, followed by a write or page write operation.
Once the protection mode is enabled, the
KM28C64B/65B will not write any data if the SDP enable
software algorithm is not proceded. The data protection
function can be disabled by exection a SDP disable soft-
ware algorithm. Power transitions will not reset the SDP fea-
ture. All the data and address timings for the SDP enable
and disable are identical to those of a page write cycle.

<
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KM28C64B/KM28C65B

PRELIMINARY
CMOS EEPROM

DEVICE OPERAT'ON (Continued)
WRITE COMPLETION INDICATORS

*** DATA POLLING ***

The KM28C64B/65B features DATA-Polling at 1/O7 to
detect the completion of a write cycle using a simple read
and compare operation. Such a scheme dose not require
any external hardware. During the write period, any at-

tempt toread of the last byte the EEPROM will produce,

at I/O7.an inverted inverted value of the last I/O; data
loaded to the EEPROM. True data will be produced
at all I/O’s once the write cycle has been completed.

*** TOGGLE BIT ***

The KM28C64B/65B also provides toggle bit at 1/0g to
determine the end of a write cycle. During the write cy-
cle, subsequent attempts to read the EEPROM will tog-
gle 1/0¢ between “1” and “0”. Once the write cycle is
complete, the toggling will stop and valid data will be read.

*** READY/BUSY ***

The KM28C65B has a Ready/Busy output on pin 1 that
indicates when the write cycle is complete. The pin is

normally high except when a write cycle is in progress,
in which case the pin is low. The Ready/Busy output is
configured as an open-drain driver there-by allowing two
or more Ready/Busy output to be OR-tied. This pin re-
quires an appropriate pull-up resistor for proper opera-
tion. The pull-up resistor value maybe calculated as
foliows.

_ Vec(max)-Voi(max) _ 5.1V
2.1mA+ S|,

RP

|o|_ +2||_

where I is the sum of the input currents of all devices
tied to the Ready/Busy pin.

ENDURANCE AND DATA RETENTION
KM28C64B/65B is designed for applications requiring
up to 100,000 write cycles per EEPROM byte and ten
years of data retention. This means that each byte may
be reliably written 100,000 times without degrading
device operation. The device also featires an on-chip Er-
ror Checking and Correction scheme that can detect and
correct any single bit failure in a byte, and hence, signifi-
cant improvements in the endurance and data retention
characteristics are achieved.

s ung
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KM28C64B/KM28C65B

PRELIMINARY

CMOS EEPROM

SOFTWARE DATA PROTECTION ALGORITHIM*!

Note: 1.

AN

SDP Enable Sequence

Data Format: 1/O7-1/0o (HEX)

Address Format: A12-Ao (HEX)

. 1 to 64 byte of data may be loaded in random order.

. Write protection state will be activated after twc even if no data is writtern.
. Write protection state will be deactived after.

Load data AA
To
Address 1555

SDP Disable Sequance

Load data AA
To
Address 1555

Load data 55
To
Address 0AAA

]

Load data 55
To
Address OAAA

Load data AO
To
Address 1555

Load data 80
To
Address 1555

Page
or
Byte Write *2

Load data AA
To
Address 1555

After twc,
Write protection

state activated*3

* Write mode enabled

Load data 65
To
Address OAAA

Load data 20
To
Address 1555

Page
or
Byte Write *2

I

After twc, Write

Protection state is

Deactivated *4

s v
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PRELIMINARY
KM28C64B/KM28C65B CMOS EEPROM

TIMING DIAGRAM OF SOFTWARE DATA PROTECTION

SDP ENABLE TIMING SEQUENCE

4 N\ 000N A0 A000N____/

I
2

tBLC*

twe
DATA ———< AAH >--—-< 55H >——< AOH >———< Note 1 >—-¢(-_..__..
D

SDP DISABLE TIMING SEQUENCE

Note 1

DATA .___< AAH >—< 55H>—< 80H >—< AAH >—< 55H >—< 20H )—( Note 1 >_.4;__
ADD —( 1555H >-<0AAAH>—< 1555H >-< 1555H >-<0AAAH>-< 1565H >—-< Note 1‘>—-—i§—_

* <tgLc max.

Note 1: 1 to 64 byte of data maybe loaded in random order.

ELECTRONICS




KM28C64B/KM28C65B

PRELIMINARY
CMOS EEPROM

i O e e e e Ml

PACKAGE DIMENSIONS (Continued)
28 LEAD PLASTIC DUAL IN LINE PACKAGE

o e il

2O

B[ % ) P S S MR

| SPLIR NI N N R R I B

0.55 (14.0)

-

Units: Inches (millimeters)

0°~15°

—

MAX
0.60 (15.24)

a
>{
-

e

—/

1.465 (37.2)
MAX. 0.008 (0.20)
0.012 (0.30)
[ \ 0.155 (3.94)
‘ 0.200 (5.08)
70.120 (3.05)
MIN
0.1 (2.54) " 0.014 (0.36) 0.020 (0.51)
TYP o043 1.10) \ 0.022 (0.56) MIN
T 006(152)
32 PIN PLASTIC LEADED CHIP CARRIER 0.125 (3.18)
| 0.485 (12.32) 0.140 (3.56)
0.495 (12.57) 0.015 MIN. (0.381)
0.449 (11.41) 0.045 (1.143)
0.453 (11.51) i ]
L ininfinlnininiss ! 30° r‘
PIN1—T i
g D sl gl
= al g 5 § s 0.013 (0.33)
-H— + H— oo o 0.021 (0.53)
o™
d p 38 g/ :
N [1 B
O [
O | [
Ny
ooopoore— ——— L I
0.010 (0.254)
0.300 REF. (7.620) |
0.078 (1.981)
il 0.095 (2.413)
az__
Eﬁ_,_
- = 5@
b b =l 3
° =g |t Z|T
S = £&8 g8
= = o|lo o|o
—8
— Dz
N
T
0.390 (9. 91)
0.430 (10.92)
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KM28C256 CMOS EEPROM

32K x 8 Bit CMOS Electrically Erasable PROM

FEATURES GENERAL DESCRIPTION

¢ Operating Temperature Range The KM28C256 is a 32,768 x 8 bit Electrically Erasable
— KM28C256: Commercial Programable Read Only Memory. It is fabricated with
— KM28C256I: Industrial the floating-gate CMOS technology using Fowler-

o Simple Byte Write & Page Write Nordheim tunneling for erasing and programming.

— Single TTL Level Write Signal

— Internal Address and Data Latch

— Automatic Write Timing

— Automatic Internal Erase-Before-Write
o Fast Write Cycle Time

— 64-byte Page Write Operation

Writing data into the KM28C256 is very simple. The
internally self-timed writing cycle latches both address
and data to provide a free system bus during the 5ms
write period. A 64-byte page write enables an en-
tire chip written in 2.5 seconds.

— 5ms Byte and Page Write Cycle Time The KM28C256 also features Data polling and Toggle
— Complete Memory Rewrite: 2.5 seconds bit schemes that signal the processor the early com-
 Data Polling and Toggle bit for End of Write pletion of a write cycle without requiring any external
Detection hardware.
 Single 5 volt Supply
o Fast Access Time: 150ns The KM28C256 is designed for applications up to
o Power: 100,A—Standby (max.) 100,000 write cycles per byte. Its on-chip Error Check-
40mA—Operating (max.) ing and Correction scheme improves the endurance to
e Hardware and Software Data Protection over 100,000 write cycles.

¢ Reliable CMOS Floating—Gate Technology
— Endurance: 100,000
— Data Retention: 10 years

e JEDEC Approved Byte-Wide Pinout

FUNCTIONAL BLOCK DIAGRAM PIN CONFIGURATION
— — Page Buffers AME ° _V,(E:
X A12[2] j27] WE Ned O
Buffers A7 3] 26] A13 cTZoSEZ
Latches A6 [4] 25| A8 [l ]
and . A5 [5] 24) A9
262,144 Bit
Decoder EEPROM| A4 [6] ER
Ao—A1s Array A3[7] é] OE
A2 [g] j21] A10
iy a1 (9] 20 CE
Buffers
A0 [10) [19] 1107
Latches
’ 110 Buffers 1100 [11] 18] w06
N o ; and Latches o1 12 J17] 1105
eooder — 102 [13] 16] 104
GND [14] 1103
ce—] control 1/0g - 1107 Pin Name Pin Function
WE——{ Logic and Ag-Ass Address Inputs
OE—1  Timing 1/Og-1/0; Data Inputs/Outputs
CE Chip Enable
OE Output Enable
WE Write Enable
N.C. No Connection
Vee +5V
GND Ground

Pimsuncg -
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KM28C256

CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vin -03t0 7.0 \"
. Commercial —-10to +125 °C
Temperature Under Bias - Thias
Industrial —65 to +150 °C
Storage Temperature Tstg —-65to +150 °C
Short Circuit Output Current los 5 mA

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
KM28C256: Voltage reference to Vss, Ta=0°C to +70°C
KM28C2561: Voltage reference to Vss, Ta= —40°C to +85°C

Parameter Symbol Min Max Unit
Supply Voltage Vee 45 5.5 \"
Supply Voltage Vss 0 0 Vv
DC OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Test Conditions Min Max Unit
CE=0OE=V,, WE=V,y,
Operating Current lec all 1/0’s =open — 40 mA
all addresses* (Note 1)
Standby Current (TTL) (Y CE=Vu, all /10’s =open — 1 mA
Standby Current (CMOS) lsg2 CE=V¢c—0.2, all 1/0’s =open — 100 uA
Input Leakage Current M Vin=0 to 5.5V — 10 pA
Output Leakage Current o Vour=0 to 5.5V — 10 A
Input High Voltage, all Inputs Vi 2.0 Vec +0.3 \"
Input Low Voltage, all Inputs Vi -0.3 0.8 \
Output High Voltage Level Von lon = —400pA 24 —_ Vv
Output Low Voltage Level VoL loo=2.1mA — 0.4 \"
Write Inhibit Vg Level Vwi 3.0 — \"
* Note 1. All addresses toggling from V,_to V4 at 6.7MHz
166
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KM28C256 CMOS EEPROM

CAPACITANCE (1,=25°C, Ve =5V, f=1.0 MH2)

Parameter Symbol Conditions Min Max Unit
Input/Output Capacitance Cio Vio =0V — 10 pF
Input Capacitance Cin Vin=0V — 6 pF

Note: Capacitance is periodically sampled and not 100% tested.

MODE SELECTION

CE OE WE Mode o Power
L L H Read Dour Active
L Write Din Active
L L " Data-Polling 110,=D; Active
Toggle Bit 1106 Active
H X X Standby & Write Inhibit High-Z Standby
X L X Write Inhibit - —
X X H Write Inhibit — —

AC CHARACTERISTICS
KM28C256: TAo=0°C to +70°C, Vec=5V = 10%, unless otherwise noted.
KM28C256l: Ta= —40°C to +85°C, Vec=5V £ 10%, unless otherwise noted.

TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45V to 2.4V
Input Rise and Fall Times 20ns
Input and Output Timing measurement Levels 0.8V and 2.0V
Output Load 1 TTL Gate and CL=100pF
READ CYCLE
KM28C256-15 | KM28C256-20 | KM28C256-25
Min Max Min Max Min Max
Read Cycle Time tre 150 200 250 ns
Chip Enable Access Time tce 150 200 250 ns
Address Access Time taa 150 200 250 ns
Output Enable Access Time toe 80 100 120 ns
Output or Chip Disable to
Output High-Z tor Y 50 0 50 0 50 ns
Output Hold from Address Change ton 0 0 0 ns
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KM28C256 CMOS EEPROM

WRITE CYCLE

Parameter Symbol Min Max Unit
Write Cycle Time twe 5 ms
Address Set-Up Time tas 0 ns
Address Hold Time tan 80 ns
Write Set-Up Time tes 0 ns
Write Hold Time ten 0 ns
CE Pulse Width tow 100 ns
Output Enable Set-Up Time toes 10 ns
Output Enable Hold Time toen 10 ns
WE Pulse Width twe 100 ns
Data Set-Up Time tos 50 ns
Data Hold Time ton 0 ns
Byte Load Cycle Time taic 0.2 150 us
Last Byte Loaded to Data Polling te 200 ns

Note: The timer for tgc is reset at a falling edge of WE and starts at a rising edge of WE.

TIMING DIAGRAMS
READ CYCLE WE=Vu

'\ \/ NV VV VY YA/
ADD @( ADD1 ADD2 mﬁk’&t”&&

tre

- tog taal
OE \

p———tOH ——|

Dour @< VALID DATA VALID DATA »___
S

Piimsuneg -
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KM28C256

CMOS EEPROM

TIMING DIAGRAMS (Continued)
WE CONTROLLED WRITE CYCLE

A

tas
tcs

- TR

taH

— twe

A AANNVVYYYYYY YYY VY Y \Wa¥4
KRR KD

A JAVAVAVAVAVAVAZ A

)

- (

|
OE
toes

N N
toeH

twp
R ) / BN
Dour HIGH-Z {5
BB~ —— »
NONNN NN/ NN VNN NN/
T s
CE CONTROLLED WRITE CYCLE
|- |

ADD

p

tan

tcs

YOVAVAYAVAYAVAVAVAVAVAVAVS N/,
XL

twe

Y\
XKD

AN

*m_
)

OE
toes

tew

I'4 ee——
X
toEH

£ ¢
oy .!<

DiN

——- tos ——

L C
VT

t—~— tDH—

VALID DATA

ROXEEERKX

AVAY, EAVAVA
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KM28C256 - CMOS EEPROM

TIMING DIAGRAMS (Continued)
PAGE MODE WRITE (W—E CONTROLLED WRITE CYCLE)

3 {5
App1 J - App2 X Appn
tas
taH

X

g

- {
— ada Y

ADD

1

— tcH

g B

tOEH—  +—

X TN S T

teLc

twe
A tLp
7
) Dint DiN2 X Dinn H “NOTE 1
DATA ‘
T
tps —=—
toH

toes

)

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE)

o TR e R e XX e X
tas __‘
—— —taH
7 A7) KA AN AR
= RN BT LB EXEKAEN
tes| ’ tcH
- L0 — (L
toes | T toen
« To\=/ N N )

teLc

twe
f tp W
¥ :
DATA m ot W o K X o E‘NOT§E1 :
e
7

Tl

toH

*NOTE 1. /07 Outputs DiNn when the chip is read.
1/0g is toggling between “1" and “0” when
the chip is successively read
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KM28C256

CMOS EEPROM

TIMING DIAGRAMS (Continued)

DATA POLLING CYCL

E

ADD

SRS

AN

W,

AN

*1/07 —_@E}_q Dour=X

4% Dour=X

I twe

* During the write cycle, 1/0; will produce an inverted data of the last I/O; data, loaded into the EEPROM.

TOGGLE BIT CYCLE

S VA VA A VA Y 2 VA 0 U A VY A W W

£

wE \——J[ toen

HIGH Z

>

toes

o —

twe

*During the write cycle, I/0g will toggle between ‘1’ and ‘0’

L= msung

ELECTRONICS

17




KM28C256

CMOS EEPROM

DEVICE OPERATION

READ

Reading data from the KM28C256 is similar to reading
data from a SRAM. A read cycle occurs when WE is high
and CE and OE are low. If either CE or OE goes high
the read cycle is terminated. This two line control
eliminates bus contention in a system environment. The
Data /O pins are in the high impedance state whenever
OE or CE is high.

STANDBY

Power consumption is reduced to less than 100uA by
deselecting the device with a high input on CE.
Whenever CE is high, the device is in the standby mode
and 1/Oq-1/0; are in the high impedance state,
regardless of the state of OE or WE.

WRITE
Writing data into the KM28C256 is easy. Only a single
5V supply and TTL level signals are required. The on-
chip data latches, address latches, high voltage
generator, and fully self-timed control logic make writing
as easy as writing to a SRAM.

**** BYTE WRITE MODE ****
The byte write of the KM28C256 is only a part of the
page write. A single byte data loading followed by a
teLc time-out and by a nonvolatile write cycle will com-
plete a byte mode write.

***+ PAGE WRITE MODE ****
The KM28C256 allows up to 64 bytes to be written in
a single page write cycle. A page write cycle consists
of a data loading period, in which from 1 to 64 bytes
of data are loaded into the KM28C256 internal registers
and a nonvolatile write period, in which the loaded data
in the registers is written to the EEPROM cells of the
selected page.

Data is loaded into the KM28C256 by sequentially puls-
ing WE with CE low and OE high. For each addressed
location in the page, address is latched on the falling
edge of WE and data is latched on the rising edge of
WE. The data can be loaded in any “Y” address (A¢-As)
order (i.e. data need not be loaded into consecutive lo-
cations in memory in anypage) and can be renewed in
a data loading period.

Since the timer for loading the data (ts.c) is reset at the
falling edge of WE and starts at every rising edge of WE,
the only requirement on WE to continue loading the data
is that the interval between WE = pulses does not exceed
the maximum tg.c (150us). If OE goes low during the
data loading period, further attempt to load the data will
be ignored because the external WE signal is blocked
by the OE signal internally. Consequently, the ta.c
timer is not reset by the external WE pulse if OE is low.

The nonvolatile write starts if WE stays high for at least
taic Maximum (150us) after the last WE low to high
transition. The page address for the nonvolatile write
is the “X”” address (As-A14) latched on the last WE. The
nonvolatile write period consists of an erase period and
a program cycle. During the erase period, the existing
data of the locations being addressed are erased. The
new data latched at the register are written into the loca-
tions during the program cycle. Note that only the ad-
dressed locations in a page are rewritten during a page
write cycle.

The KM28C256 also supports a CE controlled write cy-
cle. That means CE can be used to latch the address
and data as well as WE.

DATA PROTECTION

Features have been designed into the KM28C256 to
prevent unwanted write cycles during power supply tran-
sitions and system noise periods.

The KM28C256 has a protection feature against WE
noises; a WE noise the width of which shorter than 20ns
(typ.) will not start any unwanted write cycle. Write
cycles are also inhibited when V¢ is less than Vy = 3.0
volts, the write inhibit V¢ level. During power-up, the
KM28C256 automatically prevents any write operation for
a period of 5ms (min.) after V¢ reaches the Vy, level.
This will provide the system with sufficient time to bring
WE and CE to a high level before a write can occur.
Read cycles can beexecuted during this initializa-
tion period. Holding either OE low or WE high or CE high
during power-on and power-off will inhibit inadvertent
writes.

**** SOFTWARE DATA PROTECTION ****

The KM28C256 has the JEDEC standard software data
protection scheme for enhanced protection of stored
data. The scheme does not affect normal write opera-
tions if it is not enabled through a SDP enable software
algorithm. The protection mode can be enabled by exe-
cuting a short SDP enable software algorithm, follow-
ed by a write operation, either a single byte write or page
write operation. Once the protection mode is enabled,
the KM28C256 will not write any data if the SDP enable
software algorithm is not preceded. The data protection
function can be disabled by executing a SDP disable soft-
ware algorithm. Power transitions will not reset the SDP fea-
ture. All the data and address timings for the SDP enable
and disable are identical to those of a page write cycle.
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KM28C256

CMOS EEPROM

DEVICE OPERATION (Continued)

WRITE COMPLETION INDICATORS

**** DATA POLLING ****
The KM28C256 features DATA-Polling at 1/O; to detect
the completion of a write cycle using a simple read and
compare operation. Such a scheme does not require any
external hardware. During the write period, any attempt
to read of last byte the EEPROM will produce, at I/O-,
an inverted value of the last I/O; data loaded in to the
EEPROM(I/O,-10¢ are at the high impedance state).
True data will be produced at all I/O's once the write
cycle has been completed.

**** TOGGLE BIT ****
The KM28C256 also provides a toggle bit at 1/0s to
determine the end of a write cycle. During the write cy-

cle, successive attempts to read the EEPROM will tog-
gle 1/0s between ‘1’ and ‘0. Once the write cycle
is complete, the toggling will stop and valid data will
be read.

ENDURANCE AND DATA RETENTION

The KM28C256 is designed for applications requiring
up to 100,000 write cycles per byte and ten years of data
retention. This means that each byte can be reliably writ-
ten 100,000 times without degrading device operation.
The device also features an on-chip Error Checking and
Correction scheme that can detect and correct any
single bit failure in a byte, and hence, significant
improvements in the endurance and data retention
characteristics are achieved.

SOFTWARE DATA PROTECTION ALGORITHM*1

SDP Enable Sequence

Load data AA

To
Address 5555

I
Load data 55

To
Address 2AAA

1
|

Load data AO

To
Address 5555

Page
Or
Byte Write *2

|
.

After twe,
write protection
state activated *3|

Notes 1. Data Format: 1/0+-1/Qy (HEX)
Address Format: A-Ag (HEX)

2. 1to 64-byte of data may be loaded in random

order.

3. Write protection state will be activated after

twc even if no data is written.

4. Write protection state will be deactivated af-

ter twc even if no data is written.

] *Write mode enabled H

SDP Disable Sequence

Load data AA
To
Address 5555

|
Load data 55

To
Address 2AAA

|
Load data 80
T

[¢)
Address 5555
i

Load data AA

To
Address 5555

[

Load data 55
To
Address 2AAA
|

Load data 20

To
Address 5555

Page

Or
Byte Write *2
|
After twc, Write
Protection State is
Deactivated *4

s ung
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KM28C256 CMOS EEPROM

" TIMING DIAGRAM OF SOFTWARE DATA PROTECTION

SDP ENABLE TIMING SEQUENCE

N0 NS0 N N |

/.
WE
teLc*
twc_—

DATA 55H >—< AOH
ADD _.< 5555H >__< 2AAAH >—< 5565H f——

SDP DISABLE TIMING SEQUENCE

« T D DD S

Note 1

DATA _< AAH >—< 55H )—( 80H >-< AAH >—< 55H >-<jOH )—( Note 1 >_[/_
—( 5555H >—< 2AAAH >—( 5555H >—< 5555H >-< 2AAAH>—< 5555H H Note 1)——”—

AD

o

* <tgLc max.

Note 1: 1 to 64 byte of data maybe loaded in random order.
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KM28C256

CMOS EEPROM

PACKAGE DIMENSIONS (Continued)
28 LEAD PLASTIC DUAL IN LINE PACKAGE

el e T I e W lﬂ]W

i
|

|

pafalalalatals

S oo

0.55 (14.0)
MAX

Units: Inches (millimeters)

0.60 (15.24)
TYP

-

\ o
T,

T T I T

T ] 1=
1.465 (37.2) \L
MAX. 0.008 (0.20)
0.012 (0.30)
0.155 (3.94)
ﬁ Ij 1 | 0200 5.08)
70.120 (3.05)
MIN
0.1 (254) 0.014 (0.36) 0.020 (0.51)
TYP o043 110 ] 0.022 (0.56) MIN
T 006 (152
32 PIN PLASTIC LEADED CHIP CARRIER 0.125 (3.18)
0.485 (12.32) 0.140 (3.56)

|

0.495 (12.57)

0.449 (11.41) 0.045 (1.143)
0.453 (11.51)
IminEsEnininin T
D
[]
P|N1——/E | i T
4 [ ' glg gl
s H glf Z)s
St 33 Sl
a L 218 3|8
5 i oc|lc © o
i i
O | 1
| J
LTI L}J | I I

= ol
| -]
. e
- - g
55 e
= g= = 3
H= = °
= =] | =
7‘% = |
il
T I
0.390 (9.91)
0.430 (10.92)

0.300 REF. (7.620) |

0.055 (1.40)

—

0.490 (12.45)
0.530 (13.46)

30°

0.015 MIN. (0.381)

0.013 (0.33)
0.021 (0.53)

0.010 (0.254)
0.078 (1.981)

0.095 (2.413)
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KM28C256A

PRELIMINARY
CMOS EEPROM

32K x 8 Bit CMOS Electrically Erasable PROM

FEATURES

¢ Operating Temperature Range

— KM28C256A: Commercial
— KM28C256Al: Industrial

¢ Simple Byte Write & Page Write
— Single TTL Level Write Signal
— Internal Address and Data Latch

— Automatic Write Timing

— Automatic Internal Erase-Before-Write
o Fast Write Cycle Time

— 64-byte Page Write Operation

— 5ms Byte and Page Write Cycle Time

— Complete Memory Rewrite: 2.5 seconds
» Data Polling and Toggle bit for End of Write

Detection

¢ Single 5 volt Supply

* Fast Access Time: 90ns

* Power: 100.A—Standby (max.)
40mA—Operating (max.)
¢ Hardware and Software Data Protection
¢ Reliable CMOS Floating—Gate Technology
— Endurance: 100,000

— Data Retention: 10 years

* JEDEC Approved Byte-Wide Pinout
FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM28C256A is a 32,768 x 8 bit Electrically Erasable
Programable Read Only Memory. It is fabricated with
the floating-gate CMOS technology using Fowler-
Nordheim tunneling for erasing and programming.

Writing data into the KM28C256A is very simple. The
internally self-timed writing cycle latches both address
and data to provide a free system bus during the 5ms
write period. A 64-byte page write enables an en-
tire chip written in 2.5 seconds.

The KM28C256A also features Data polling and Tog-
gle bit schemes that signal the processor the early com-
pletion of a write cycle without requiring any external
hardware.

The KM28C256A is designed for applications up to
100,000 write cycles per byte. Its on-chip Error Check-
ing and Correction scheme improves the endurance to
over 100,000 write cycles.

PIN CONFIGURATION

— Page Buffers
X
Buffers
Latches
a": 262,144 Bit
Decoder EEPROM
Ag—A1a Array
Y
Buffers
Latches
/0 Buffers
and
and Latches
- Decoder
CE—— Control /0o ~ 1107
WE-——] Logic and
‘OE — Timing

A14% o 128] Voo
A12[2 27] WE .
a7 3] 2| Ate $3328K2
A6 [4] 25] A8 R[]
A5 [5] 4] A9
A4 [6] 23] A11
A3[7] 22| OF
A2 8] 21 At0
a1 [9] 20| CE
A0 [19] 19 1107
1100 [11] 18] 106
1101 [12} 17] 105
102 [13 1104
GND [14] hs] 103
Pin Name Pin Function
Ac-A1a Address Inputs
1/0¢-1/07 Data Inputs/Outputs
CE Chip Enable
OE Output Enable
WE Write Enable
N.C. No Connection
Vee +5V
GND Ground

L ms ugg

ELECTRONICS

176



PRELIMINARY
KM28C256A CMOS EEPROM

ABSOLUTE MAXIMUM RATINGS*

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03t070 \"
Commercial —10to +125 °C
Temperature Under Bias - Thias
Industrial —65 to +150 °C
Storage Temperature Tag -65 to +150 °C
Short Circuit Output Current los 5 mA

* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS
KM28C256A: Voltage reference to Vss, Ta=0°C to +70°C
KM28C256Al: Voltage reference to Vss, Ta= —40°C to +85°C

Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 45 5.0 5.5 \"
Supply Voltage Vss 0 0 0 \

DC OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

Parameter Symbol Test Conditions Min Max Unit
CE=0E=V,, WE=V,y,
Operating Current loc all /0’s =open — 40 mA
all addresses* (Note 1)
Standby Current (TTL) lse1 CE=V, all I/0’'s=open — 1 mA
Standby Current (CMOS) lsg2 CE=Vcc—0.2, all /0’s =open — 100 pA
Input Leakage Current Iy Vin=0 to 5.5V — 10 uA
Output Leakage Current lo Vour=0 to 5.5V — 10 uA
Input High Voltage, all Inputs Vi 20 Vec+0.3 Vv
Input Low Voltage, all Inputs Vi -0.3 0.8 Vv
Output High Voltage Level Vou lon= —400uA 2.4 — \
Output Low Voltage Level VoL loo=2.1mA — 0.4 \"
Write Inhibit Vcc Level Vwi 3.0 — \

* Note 1. All addresses toggling from V,_to V4 at 10 MHz

Pramsuncg m
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PRELIMINARY

KM28C256A CMOS EEPROM
CAPACITANCE (1,=25°C, Voo =5V, f=1.0 MH2)
Parameter Symbol Conditions Min Max Unit
Input/Output Capacitance Cio Vio=0V —_ 10 pF
Input Capacitance Ci Vin=0V — 6 pF

Note: Capacitance is periodically sampled and not 100% tested.

MODE SELECTION

CE OE WE Mode o Power
L L H Read Dour Active
L H L Write Din Active
L L H Data-Polling 110;=D; Active
Toggle Bit 1106 Active
H X X Standby & Write Inhibit High-Z Standby
X L X Write Inhibit — —
X X H Write Inhibit ' - —

AC CHARACTERISTICS

KM28C256A: To=0°C to +70°C, Voc =5V = 10%, unless otherwise noted.
KM28C256Al: To= —40°C to +85°C, Vec =5V +10%, unless otherwise noted.

TEST CONDITIONS

Parameter Value
Input Pulse Levels 0.45V to 2.4V
Input Rise and Fall Times 20ns
Input and Output Timing measurement Levels 0.8V and 2.0V

Output Load

1 TTL Gate and CL=100pF

READ CYCLE

KM28C256A-09 | KM28C256A-12 | KM28C256A-15

Min Max Min Max Min Max
Read Cycle Time tre 90 120 150 ns
Chip Enable Access Time tce 920 120 150 ns
Address Access Time taa 90 120 150 ns
Output Enable Access Time toe 40 50 60 ns
Output or Chip Disable to Output High-Z tor 0 50 50 50 ns
Output Hold from Address Change ton 0 ns

178
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PRELIMINARY

KM28C256A CMOS EEPROM
WRITE CYCLE
Parameter Symbol Min Max Unit
Write Cycle Time twe 5 ms
Address Set-Up Time tas 0 ns
Address Hold Time tan 80 ns
Write Set-Up Time tes 0 ns
Write Hold Time ten 0 ns
CE Pulse Width tow 100 ns
Output Enable Set-Up Time toes 10 ns
Output Enable Hold Time toen 10 ns
WE Pulse Width twe 100 ns
Data Set-Up Time tos 50 ns
Data Hold Time tou 0 ns
Byte Load Cycle Time tac 0.2 150 us
Last Byte Loaded to Data Polling tp 200 ns

Note: The timer for tg.c is reset at a falling edge of WE and starts at a rising edge of WE.

TIMING DIAGRAMS
READ CYCLE WE=Vy

ADD ADD1 i ADD2
A AYAYAN A’A’A
tRC
—tce
t—toF
—-—toe -— taA}
oF N\ /
—»!om——|

Dour VALID DATA VALID DATA

>
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KM28C256A

PRELIMINARY
CMOS EEPROM

TIMING DIAGRAMS (Continued)
WE CONTROLLED WRITE CYCLE

|

twe

BX

N LKA N XN NN X WY
KRR

tcs

tan

__ Wm
)

X
toeH

RS

e iy
L \ / ’ N
Dour @9— HIGH-Z 4
t——tbs—— |—— toH
\ANAAAANAAAAAAAAASAANSA Y (Y AVAYA A VAV VAVAVAVAV AV AV AW
o KKK vauooamn KRR

CE CONTROLLED WRITE CYCLE

ADD

N\

- twe

\/

Y N\ N AN AN NNNNANAANAAN/
RN
tas taH
tcs | o
" SRR SRR
. . X L
toes
tew e
. p 'Y N
= X / N
Dour m— HIGH-Z { ¢
t—tos—— — lDHJ
\ A NN\ N\ \N N\ NV \AAAAAANN -\ YAV V\/ N\ \ AN\ NVV\
o XXKKIKRLLLRLLRLIRKKRII  vauo oara XKLL

LShsung
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PRELIMINARY
KM28C256A CMOS EEPROM

TIMING DIAGRAMS (continued)
PAGE MODE WRITE (WE CONTROLLED WRITE CYCLE)

L
N )

tas
tAH
= R PORN
\ i
)
tes
i — |—tcH
L g < {C
— )
“ B ’ T
o : toOEH— }—
toes | |

|

teic

— twe
| . tLp |
T
Dint Din2 X Dinn “NOTE 1
tos——
toH

PAGE MODE WRITE (CE CONTROLLED WRITE CYCLE)

S D D G G v
tas
— —tAH—
WE Y YV 2NN/ AAANNNNNYUNN/
= R L0 BTN BEEEREB
tcs ’ toH
] gt 1 l"”‘ gt
=X i R

TN TN T

twe
« tLp
o SRR o o XX o A
or | PP '

toH

*NOTE 1. 1/07 Outputs Diyn when the chip is read.
1/0¢ is toggling between “1”” and “0” when
the chip is successively read
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PRELIMINARY
KM28C256A CMOS EEPROM

TIMING DIAGRAMS (Continued)
DATA POLLING CYCLE

ADD
CE
WE
OE
* 107 ————@?————‘ Dour=X > 45 Dour=X
f twe

* During the write cycle, /O, will produce an inverted data of the last I/O; data, loaded into the EEPROM.

TOGGLE BIT CYCLE

45
WE
\'—J toen toes

twe

*During the write cycle, 1/0Og will toggle between ‘1’ and ‘0’
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KM28C256A

PRELIMINARY
CMOS EEPROM

DEVICE OPERATION

READ

Reading data from the KM28C256A is similar to reading
data from a SRAM. A read cycle occurs when WE is high
and CE and OE are low. If either CE or OE goes high
the read cycle is terminated. This two line control
eliminates bus contention in a system environment. The
Data I/O pins are in the high impedance state whenever
OE or CE is high.

STANDBY

Power consumption is reduced to less than 100pA by
deselecting the device with a high input on CE.
Whenever CE is high, the device is in the standby mode
and 1/0q-1/0; are in the high impedance state,
regardless of the state of OE or WE.

WRITE
Writing data into the KM28C256A is easy. Only a single
5V supply and TTL level signals are required. The on-
chip data latches, address latches, high voltage
generator, and fully self-timed control logic make writing
as easy as writing to a SRAM.

**** BYTE WRITE MODE ****
The byte write of the KM28C256A is only a part of the
page write. A single byte data loading followed by a
taLc time-out and by a nonvolatile write cycle will com-
plete a byte mode write.

**** PAGE WRITE MODE ****
The KM28C256A allows up to 64 bytes to be written in
a single page write cycle. A page write cycle consists
of a data loading period, in which from 1 to 64 bytes
of data are loaded into the KM28C256A internal registers
and a nonvolatile write period, in which the loaded data
in the registers is written to the EEPROM cells of the
selected page.

Data is loaded into the KM28C256A by sequentially puls-
ing WE with CE low and OE high. For each addressed
location in the page, address is latched on the falling
edge of WE and data is latched on the rising edge of
WE. The data can be loaded in any “Y” address (Ao-As)
order (i.e. data need not be loaded into consecutive lo-
cations in memory in anypage) and can be renewed in
a data loading period.

Since the timer for loading the data (ts.c) is reset at the
falling edge of WE and starts at every rising edge of WE,
the only requirement on WE to continue loading the data
is that the interval between WE = pulses does not exceed
the maximum tg.c (150us). If OE goes low during the
data loading period, further attempt to load the data will
be ignored because the external WE signal is blocked
by the OE signal internally. Consequently, the ts.c
timer is not reset by the external WE pulse if OE is low.

The nonvolatile write starts if WE stays high for at least
taic maximum (150us) after the last WE low to high
transition. The page address for the nonvolatile write
is the “X” address (As-A1) latched on the last WE. The
nonvolatile write period consists of an erase period and
a program cycle. During the erase period, the existing
data of the locations being addressed are erased. The
new data latched at the register are written into the loca-
tions during the program cycle. Note that only the ad-
dressed locations in a page are rewritten during a page
write cycle.

The KM28C256A also supports a CE controlled write cy-
cle. That means CE can be used to latch the address
and data as well as WE.

DATA PROTECTION
Features have been designed into the KM28C256 to
prevent unwanted write cycles during power supply tran-
sitions and system noise periods.
The KM28C256A has a protection feature against WE
noises; a WE noise the width of which shorter than 20ns
(typ.) will not start any unwanted write cycle. Write
cycles are also inhibited when Vg is less than Vi, = 3.0
volts, the write inhibit Vg level. During power-up, the
KM28C256 automatically prevents any write operation for
a period of 5ms (min.) after Vcc reaches the Vy, level.
This will provide the system with sufficient time to bring
WE and CE to a high level before a write can occur.
Read cycles can beexecuted during this initializa-
tion period. Holding either OE low or WE high or CE high
during power-on and power-off will inhibit inadvertent
writes.

**** SOFTWARE DATA PROTECTION ****
The KM28C256A has the JEDEC standard software data
protection scheme for enhanced protection of stored
data. The scheme does not affect normal write opera-
tions if it is not enabled through a SDP enable software
algorithm. The protection mode can be enabled by exe-
cuting a short SDP enable software algorithm, follow-
ed by a write operation, either a single byte write or page
write operation. Once the protection mode is enabled,
the KM28C256A will not write any data if the SDP enable
software algorithm is not preceded. The data protection
function can be disabled by executing a SDP disable soft-
ware algorithm. Power transitions will not reset the SDP fea-
ture. All the data and address timings for the SDP enable
and disable are identical to those of a page write cycle.
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KM28C256A

PRELIMINARY
CMOS EEPROM

DEVICE OPERATION (Continued)

WRITE COMPLETION INDICATORS
**** DATA POLLING ****

The KM28C256A features DATA-Polling at 1/0; to detect
the completion of a write cycle using a simple read and
compare operation. Such a scheme does not require any
external hardware. During the write period, any attempt
to read of last byte the EEPROM will produce, at /O,
an inverted value of the last I/O; data loaded into the
EEPROM True data will be produced at all I/0's once
the write cycle has been completed.

**** TOGGLE BIT ****
The KM28C256A also provides a toggle bit at 1/0s to
determine the end of a write cycle. During the write cy-

cle, successive attempts to read the EEPROM will tog-
gle 1/0; between ‘1" and ‘0’. Once the write cycle
is complete, the toggling will stop and valid data will
be read.

ENDURANCE AND DATA RETENTION

The KM28C256A is designed for applications requiring
up to 100,000 write cycles per byte and ten years of data
retention. This means that each byte can be reliably writ-
ten 100,000 times without degrading device operation.
The device also features an on-chip Error Checking and
Correction scheme that can detect and correct any
single bit failure in a byte, and hence, significant
improvements in the endurance and data retention
characteristics are achieved.

SOFTWARE DATA PROTECTION ALGORITHM*1

SDP Enable Sequence

Load (_irata AA

o
Address 5555

1
Load data 55

To
Address 2AAA

i
A

Load data AO

To
Address 5555

Page
Or
Byte Write *2
!

After twe,
write protection

lstate activated*3

‘Notes 1. Data Format: 1/0+1/0, (HEX)
Address Format: Ai4-Ag (HEX)

2. 1 to 64-byte of data may be loaded in random

order.

3. Write protection state will be activated after

twc even if no data is written.

4. Write protection state will be deactivated af-

ter twc even if no data is written.

I *Write mode enabled |

SDP Disable Sequence

Load data AA
To
Address 5555

|
Load data 55

To
Address 2AAA

]
Load data 80

To
Address 5555

Load data AA

To
Address 5555

|
Load data 55
To
Address 2AAA
|

Load data 20

To
Address 5555

I
Page

Or
Byte Write *2
—
After twe, Write
Protection State is
Deactivated *4

L 1ms ungg
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PRELIMINARY
KM28C256A CMOS EEPROM

TIMING DIAGRAM OF SOFTWARE DATA PROTECTION

SDP ENABLE TIMING SEQUENCE

& \__ AN A0 00N/
{
WE
teLct
twe
-

SDP DISABLE TIMING SEQUENCE

N N N 1 N N A

Note 1

DATA .__< AAH >—< 55H >-< 80H >.< AAH >—< 55H >-< 20H >—< Note 1 >_.};_
ADD —< 5555H >—< 2AAAH>-< 5555H >—< 5555H >—< 2AAAH>—< 5555H )—( Note 1 >__}{___

* <tgLc max.

Note 1: 1 to 64 byte of data maybe loaded in random order.

PSimsungg -
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PRELIMINARY
KM28C256A CMOS EEPROM

PACKAGE DIMENSIONS (Continued)
28 LEAD PLASTIC DUAL IN LINE PACKAGE Unit: Inches (Millimeters)

0°~15°

\

!
ﬂ_ﬁﬁrﬁfﬁr’ﬁr“wﬁﬁﬁfﬁﬁﬁﬁj

|
>0 0

.55 (14.0)
MAX
0.60 (15.24)
TYP
1

)_‘-o

LI P S [ O A U 1 T
1.465 (37.2) — \L
VAX. 0.008 (0.20)
0,012 (0.30)

0.155 (3.94)

[j l | 0200 (5.08)
70.120 (3.05)
MIN
0.1 (2.54) 0.014 (0.36) 0.020 (0.51)
TYP 0043 (1.10) [ 0.022 (0.56) MIN

%

" 006 (152)
32 PIN PLASTIC LEADED CHIP CARRIER 0.125 (3.18)
| 0485(1232) | 0.140 (3.56)
0.495 (12.57) 0.015 MIN. (0.381)
0449 (11.41) 0.045 (1.143)
0.453 (11.51) | g
L J—H_Il_\lcl’"lﬂf_lll 1 300 A
: Y
PINT—T | i
= - gz g/
_E H &l 5is 0.013 (0.33)
| B ZiT =
F— 2la 3|8 0.021 (0.53)
g g 28 Bk B
O [
»
| i .
oo — | —
0.010 (0.254)
0.300 REF. (7.620) |
0.078 (1.981)
"ﬁ 0.095 (2.413)
. = .
: =l T2
3 5§18 g8
3 (=]
=
— |
T
0.390 (9.91)

0.430 (10.92)
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KM29C010

Flash Memory

128K x 8 Bit CMOS Flash Memory
FEATURES

* Fast Read Access Time: 90ns
* Single 5 Voltage Supply
e 128 Byte Page Write Operation
— Single TTL Level Write Signal
— Latched Address and Data
— Automatic Write Timing
— Automatic Page Erase Before Write
¢ Fast Write Cycle Time
— Page Write Time: 10ms
— Chip Erase Time: 10ms
* Low Power Dissipation
— 100pA: Standby (max)
— 40mA: Operating (max)

GENERAL DESCRIPTION

The KM29C010 is a 131,072 x 8 bit Flash Memory. It is
fabricated with the floating-gate CMOS technology
using Fowler-Nordheim tunneling for erasing and pro-
gramming.

Writing data into the KM29C010 is very simple. Writing
the KM29C010 is performed on a page basis; 128 bytes
of data are loaded into the page buffer and then simul-
taneously written into the array.

The KM29C010 features Data polling and Toggle bit
schemes that signal the processor an early completion
of a write cycle without requiring any external hardware.

A

e Hardware and Software Data Protection

« Data Polling and Toggle Bit »

¢ Reliable CMOS Floating-Gate Technology
— Endurance: 100,000
— Data Retention: 10 Years

e JEDEC Standard Byte-wide Pinout
— 32-Pin DIP/PLCC/TSOP1

BLOCK DIAGRAM PIN CONFIGURATION

o e 20 Guw O
X-Buffers << <Z >1§ z
[:> Latches :> HRREEEE
and Decoders M Bit
A7-Ass " A7 [5] [29] A1a
emery A6 [6] 28] A1s
Y-Buffers ARRAY A5 A8
{:> Latches (:> Ad [8] 6] A9
and Decoders A3 im [25] gg
Ao-As A2
—
A1 A10
L 1/0 Buffers A0 [i2 TE
K and Latches 1100 [13] o7
el
Command §§ 22225
Registers ==5 =
1/0-1/0;
| v KM29C010 KM29C010J
L trol " "
B Pin Name Pin Function
& Timing
Ao-Ass Address Inputs wHTo T
9 F— Ao
1/00-1/07 Data Inputs/Outputs ,‘::g =K pE
F~ 3 . 1 1/
CE Chip Enable =N =T
WEC{7 . 26 1104
OE Output Enable A= 32-Pin TSOP (0820) B o
As —} 10 23 = 1oz
WE Write Enable = b =4S
I * A7 =13 20 3 Ao
N.C. No Connection M= B B
As —] 16 17 = A3
Vce +5V
KM29C010T
GND Ground * Don’t Care
187
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KM29C010 Flash Memory
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss VIN —-0.3to +7.0 \
Temperature Under Bias Thias —-10to +125 °C
Storage Temperature Tstg —-65 to +150 °C
Short Circuit Output Current los 5 mA

* Permanent device damage may occur if “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to ab-
solute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

Note: Voltage reference to Vss, TA=0°C to +70°C

Parameter Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 Vv
Supply Voltage Vss 0 0 0 \
DC OPERATING CHARACTERISTICS
(Recommended operating conditions unless otherwise noted)
Parameter Symbol Test Conditions Min Max Unit
, CE=OE=Vy, WE=V}, _
Operating Current lcc all addresses* (Note 1) 40 mA
Standby Current (TTL) lsg1 CE=Vp, all I/0’s=open — 1 mA
Standby Current (CMOS) lss2 CE=Vcc—0.2, all I/0’s=open — 100 rA
Input Leakage Current lu ViN=0 to 5.5V — 10 rA
Output Leakage Current lo VouTr=0 to 5.5V — 10 rA
Input High Voltage, All Inputs Vin 22 Vec+0.3 \
Input Low Voltage, All Inputs Vi -03 0.8 v
Output High Voltage Level Vou lon= —400pA 24 — Vv
Output Low Voltage Level Voo loo=2.1mA — 0.4 Vv
Write Inhibit Vcc Level Vwi 3.0 \Y
* Note 1. All addresses toggling from V,_to V4 at 8.4MHz.
2.V (min)= —3.0V for <10ns Pulse.
CAPACITANCE (ta=25°C, Voc=5V, f=1.0 MHz)
Parameter Symbol Conditions Min Max Unit
Input/Output Capacitance Cyo Vio=0V — 6 pF
Input Capacitance Cin ViIN=0V — 6 pF
Note: Capacitance is periodically sampled and not 100% tested.
188
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KM29C010 Flash Memory

MODE SELECTION

CE OE WE Mode o Power
L L H Read Dout Active
L H L Write Din Active
L L H DATA-Polling 1/07=D7 Active
H X X Standby & Write Inhibit High-Z Standby
L L H Toggle Bit  ~ 1/06 Active
X L X Write Inhibit — —

X X H Write Inhibit -_ _

AC CHARACTERISTICS

Note: TA=0°C to 70°C, Vcc=5V+* 10%, unless otherwise noted.

Parameter Value
Input Pulse Levels 0.45V to 2.4V
Input Rise and Fall Times 20ns
Input and Output Timing measurement Levels 0.8V and 2.0V
Output Load 1 TTL Gate and CL=100pF
READ CYCLE
KM29C010-09* KM29C010-10 KM29C010-12 KM29C010-15
Parameter Symbol Unit
Min Max Min Max Min Max Min Max
Read Cycle Time tre 90 100 120 150 ns
Chip Enable Access Time tee 90 100 120 150 ns
Address Access Time taa 90 100 120 150 ns
Output Enable Access Time toe 40 40 50 60 ns
Output or Chip Disable to
Output High-Z tor 0 30 0 30 0 40 0 50 ns
Output Hold from Address Change | ton 0 0 0 0 ns

*Preliminary Product
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KM29C010 | Flash Memory

WRITE CYCLE

Parameter Symbol Min Max Unit
Write Cycle Time twe 10 ms
Address Set-Up Time tas 0 —_ ns
Address Hold Time tAH 50 - ns
Write Set-Up Time tcs 0] — ns
Write Hold Time tcH 0 - ns
CE Pulse Width tow 90 — ns
Output Enable Set-Up Time toes 0 — ns
Output Enable Hold Time toeH 0 — ns
WE Pulse Width twe 90 — ns
Data Set-Up Time tos 50 - ns
Data Hold Time toH 0 —_ ns
Byte Load Cycle Time teLc 0.1 150 us
Last Byte Loaded to Data Polling tp 200 ns

Note: The timer for tg.c is reset at a falling edge of WE and starts at a raising edge of WE.

TIMING DIAGRAMS
READ CYCLE (WE=Vin)

tre

tee

tor

toe

DATA Valid Data

Y4
NN

Pimsuncg -
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KM29C010 Flash Memory

TlMlNG DlAGRAM (Continued)
PAGE PROGRAM CYCLE (WE Controlled Write Cycle)

oo SN oo KXRX 00 XXX 7o YRR

S o N N

|

$

[ | :— teLc P % |
" / _/

twe

-

tog f-eed tou

QUUAX___, XXX > XKD

o
>
=]
>
o
>
3
>
i

PAGE PROGRAM CYCLE (CE Controlled Write Cycle)

oo XX oo XXX o0 XXX

tas =t }——— tan
oo N N 04
4 §
[~=—toes
tew [ tae & &«
A ” \ / LAl ‘

twe

>
o
o
@
NS

=

E

A

I I

orm JOUX_, XXX XKD

!

DATA
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KM29C010 | Flash Memory

TIMING DIAGRAMS (Continued)
DATA POLLING CYCLE

A0 wn ARIHINT,

. ___C.Z[x—_)__ = y —

™ twe

* During the write cycle, /O; will produce an inverted data of the last I/O; data, loaded into the Flash.

TOGGLE BIT CYCLE

£
1l

WE
\_7 toen toes

R it S e I AL I S S
g —

weC

*During the write cycle, 1/0g will toggle between ‘1’ and ‘O’
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KM29C010

Flash Memory

DEVICE OPERATION

READ

Reading data from the KM29CO010 is similar to reading
data from a SRAM. Read cycle occurs when WE is high
and CE and OE are low. If either CE or OE goes high
aread cycle is terminated. This two line control eliminates
bus contention in a system environment. The Data /O
pins are in the high impedance state whenever OE or CE
is high.

STANDBY

Current consumption is reduced to less than 100uA by
deselecting the device with a high input on CE. Whenever
CE is high, the device is in the standby mode and
1/00~vI/O7 are in the high impedance state, regardless
of the state of OE or WE.

DATA LOADING

A byte load is performed by appling a low pulse on the
WE or CE input with CE or WE low and OE high. On each
WE, address is latched on the falling edge of the WE and
data is latched on the rising edge of the WE. The data
can be loaded in any {Y” address (Ao-Ag) order and can
be renewed in a data loading period.

PAGE WRITE

The KM29CO010 is renewed on a page basis. If a byte
of data within a page is to be changed, data for the en-
tire page must be loaded into the device. Any byte that
is not loaded during the write of its page will be erased
to read data FFh. Once the bytes of a page are loaded
into the device, they are simultaneously written during
the internal write period. After the first byte data have
been loaded into the device, successive bytes are en-
tered in the same manner. -

The nonvolatile write starts if WE «tay high for the least
taLc maximum (150us) after the last WE low to high tran-
sition. The page address for the nonvolatile write is the
“X" address (A7~vA1g) latched on the last WE. The non-
volatile write period consists of an erase period and a
program cycle. During the erase period, the existing data
of the locations being addressed during the loading period
are erased. The new data latched at the register are writ-
ten into the locations during the program cycle. Note that
only the addressed locations in a page are rewritten dur-
ing a page.

The KM29CO010 also supports CE controlled write cy-
cle. That means CE can be used to latch address and
data as well as WE.

DATA PROTECTION

Features have been designed into the KM29C010 to
prevent unwanted write cycles during power supply tran-
sitions and system noise periods.

The KM29C010 has a protection feature against WE
noises; a WE noise the width of which shorter than 20ns
(typ.) will not start any unwanted write cycle. Write cycles
are also inhibited when Vcc is less than Vwi=3.0V(min),
the write inhibit Vcc level. During power-up, the
KM29C010 automatically prevents any write operation
for a period of 10ms(max.) after Vcc reaches the Vwi
level. This will protect the chip from a false write during
power up transiention. Read cycles can be executed
during this initialization period. Holding either OE low or
WE high or CE high during power-on and power-off will
inhibit from inadvertent writings.

** SOFTWARE DATA PROTECTION **

The KM29C010 has the JEDEC standard software data
protection scheme for enhanced protection of stored
data.

The shceme does not affect normal write operation if it
is not enabled through a SDP enable software algorithm.
The protection mode can be enabled by executing short
SDP enable software alogrithm, followed by a page write
operation. Once the protection mode is enabled, the
KM29CO010 will not write any data if the SDP enable soft-
ware algorithm is not proceded. The data protection func-
tion can be disabled by excuting a SDP disable software
algorithm. Power transitions will not reset the SDP-fea-
ture. All the data and address timings for the SDP
enable and disable are identical to those of a page write
cycle.

DATA POLLING

The KM29C010 features DATA-polling at 1/07 to detect
the completion of a write cycle using a simple read and
compare operation. Such a scheme does not require any
external hardware. During the write period, any attempt
to read of the last byte loaded the EEPROM will pro-
duce, at 1/07, an inverted data of the last |/O7 data
loaded into the EEPROM. True data will be produced at
all I/O's once the write cycle has been completed.

TOGGLE BIT

The KM29CO010 also provides toggle bit at 1/Oe to
determine the end of a write cycle. During the write cy-
cle, subsequent attempts to read the EEPROM will tog-
gle 1/0g from “1” to “0” and “0” to “1”. Once the write
cycle is complete, the toggling will stop and valid data
will be read.

ENDURANCE AND DATA RETENTION

The KM29CO010 is designed for applications requiring
up to 100,000 write cycles per page and ten years of data
retention. This means that each bit can be reliably writ-
ten 100,000 times without degrading device opera-

s v
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KM29C010 Flash Memory
DEVICE OPERATION (continued)
tion, and this device features an on-chip Error Check- ~ improvements in the endurance and data retention

ing and Correction scheme that can detect and correct ~ characteristics are achieved.

any single bit failure in 32 bits. And hence, significant

SOFTWARE DATA PROTECTION ALGORITHM*!

SDP Enable Sequence

Load data AA
To
Address 5555

Load data 55
To
Address 2AAA

I

Load data AO
) To
Address 5555

I * Write mode enable

Page write(128Bytes) * 2

I

After twc
Write protection
State activated *3

Note 1. Data format: 1/07~1/Og (HEX)
- Address format: Aig~ Ao (HEX)

2. 1to 128-byteof data must be loaded in random
order. All bytes that are not loaded within the
page being programmed will be erased to FF.

3. Wirite protection state will be activated after
twe.

4. Write protection state will be deactivated after
twe.

SDP Disable Sequence

Load data AA
To
Address 5555

Load data 55
To
Address 2AAA

Load data 80
To
Address 5555

|

Load data AA
to
Address 5555

l

Load data 55
To
Address 2AAA

Load data 20
To
Address 5555

Page write(128Bytes) * 2

After twc, Write
Protection State
is deactivated *4

ELECTRONICS
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KM29C010

Flash Memory

SOFTWARE CHIP ERASE

The KM29C010 may be erased at one time by using a
six byte software command code. The erase code con-
sists of six byte load commands to specific address loca-
tion and specific data patterns. Once the code has been
entered the device will set each byte to the high state
(FFh). After the software chip erase has been initiated,
the device will internally auto-timed the erase operation
so that external clocks are not required.

HIGH VOLTAGE CHIP ERASE

The contents of the KM29C010 may be set to the high
state (FFh) by using an externally timed high voltage
operation. OE is first raised to 12 volts with CE low and
WE high: When WE ptised low for a minimum of 10ms,
the contents of the KM29C010-is erased.

HIGH VOLTAGE CHIP ERASE
WAVEFORMS

Vin

Vi

VIH

Vin ts I
Vin

o
WE /_
Vie

twy =]

Vin

Vo __ts_‘ l_m_
Vi

ts=tn=>56usec (min)
tw=10msec (min)
VH=12.0V

SOFTWARE CHIP ERASE
ALGORITHM*1

Load data AA
To
Address 5555

|

Load data 55
To
Address 2AAA

Load data 80
To
Address 5555

Load data AA
To
Address 5555

Load data 55
To
Address 2AAA -

]

Load data 10*23
To
Address 5555

Notes for software ship erase code;

1. Data format: 1/O7~1/Oo (Hex.)
Address format: A14~vAo (Hex.)

2. Data polling may be used to determine the end of the
erase cycle by checking any address for data equal
to FFh.

3. After loading the six byte code, no byte loads are
allowed until the completion of the erase cycle. The
erase cycle will time itself to completion within twc.

PRinsuncg
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KM29C010 - Flash Memory

TIMING DIAGRAM OF SOFTWARE DATA PROTECTION

SDP ENABLE TIMING SEQUENCE
= \__ 000N A000N A0\ /
L
tBLc*
twe—
DD
ADD 2AAAH >——< 5565H >—<_m>——4}———-—

SDP DISABLE TIMING SEQUENCE

« DD S

DATA _( AAH >_< 55H )—( 80H >-< AAH >—< 55H >—< 20H >—< Note 1 >+
ADD —-< 5555H >—<2AAAH >-< 5555H>—< 5555H >—< 2AAAH>—< 5555H )—( Note 1)—-“—

* <tgLc max.

Note 1: 1 to 128 byte to data maybe loaded in random order.
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KM29C010

Flash Memory

PACKAGE DIEMENSIONS

32 LEAD PLASTIC DUAL IN LINE PACKAGE

1.645(41.7

8)

1.665(42.2

9)

IO O TP P PICI I ]

D

o}

30(13.46)
40(13.72)

\_.%

.055(1.40)
.065(1.65)

I O N O O B N A

Units: Inches (millimeters)

0~15°;

.590(14.99)
€10(15.49)

L

Ao10(o,25)j

[ \ .200(5.08)
MAX
115(2.92)
MIN
‘ ‘ .100(2.54) ” .016(0.14) .150(0.38)
. TYP || .024(0.61) MIN
32 PIN PLASTIC LEADED CHIP CARRIER
I 0.485(12.32) 0.125(3.18)
’ 0.495(12.57) 0.140(3.56)
0.449(11.41) 0.045(1.143) 0.015 MIN.(0.381)
0.453(11.51) T
mininluisinisl 1
D
— ]
pnt O - : /<
0 i t 30°
. | 0 82 8°
_E__ I _‘*__g_ 9—: E E g 0.013(0.33)
R 8 g § § 2 0.021(0.53)
O ! : olc o|°
O o o
[
|
) G
o 4d LP | L 0.010(0.254)

0.300 REF.(7.620)

0.078(1.981)

0.045(1.14) 0.095(2.413)
0.055(1.40)
I VAN
— ! —fg—-
| e
" | i
& g —f ai|m
Slg §= =) I=31=}
Iz — 218
' =B Slo
| —g
A | —g
nnnmnnnimn
I L G i il
0.390(9.91)
0.430(10.92)
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KM29C010 Flash Memory

32 PIN THIN SMALL OUTINE PACKAGE (Forward Type) Unit: Inches (millimeters)
0.787+0.008 0.043 +0.004
(20.00£0.2) ] (1.10+0.10)
0.72:+0.004 004
(18.400.1) - I aa
0.008 = 0.004
sm I (0.20 £0.10)
== = &=
Cr 0.020 S
== | 050) 28
[ Sle
= T
]
]
+0.002
0.005 - 0.0008
I 1 [ 01254008
N N\ -0.02)

, 0.020 +0.004
(0.50 £0.10)
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SAMSUNG ROM DATA INFORMATION
1. HARD MEDIA

There are many kinds of hard media to deliver ROM Code as follows, and SEC defined the priority numbers for
easy access to SEC’s ROM Code generation tool.

* Priority #1: EPROM
#2: Floppy Diskette (3.5 or 5.25 inch)
#3: Reel Tape (6250 bpi. 9 track etc.)
#4: Cartridge (150MB Quad Cartridge etc.)

2. DATA FORMAT

In the event of providing ROM Code by cartridge, reei tape, or floppy diskette, SEC likes data format to be provide
according to following prion:ity.

* Priority #1: Extended Tek. Hexa format
#2: Absolutely binary format
#3: Intel-86 format
#4: Intel-8 format

3. ROM CODE TRANSPORTATION VIA SATELLITE

SEC offers ROM Code transmission through satellite and it is very much competitive way in terms of TAT compare
to ROM Code exchange by mail just like DHL or SPEED POST.

s )
Mask ROM Order Flow

ORDER RELEASE

TAIWAN SES
SEJC SSEG

= =
= QIIASK ROM TEAM) =
123 7}
z Z
b= <
L Code Code =
2 Approval Approval | | <
g <
Q a

e MASK ROM
— Application Team
Stock & Shipping

Phimsuncy -
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KM23C256(G)

CMOS MASK ROM

256K-Bit (32K x 8) CMOS MASK ROM

FEATURES

¢ KM23C256: 28-pin DIP
(Polarity programmable chip enable pin and
output enable pin)
¢ KM23C256G: 32-pin SOP
(Polarity programmable chip enable pin and
output enable pin)
¢ 32,768 x 8 bit organization
¢ Fast access time: 120ns (max.)
¢ Supply voltage: single + 5V
¢ Current consumption
Operating: 30mA (max.);
Standby: 100¢A (max.)
¢ Fully static operation
¢ All inputs and outputs TTL compatible
¢ Three state outputs
¢ 600 mil, plastic DIP (JEDEC standard)
525 mil, plastic SOP

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM23C256 is a fully static mask programmable
ROM organized 32,768 x 8 bit. it is fabricated using
silicon-gate CMOS process technology.

This device operates with a5V single power supply, and
all inputs and outputs are TTL compatible. Because of
its asynchronous operation, it requires no external clock
assuring extremely easy operation.

It is suitable for use in program memory .of micro-
processor, and data memory, character generator.

The KM23C256 is packaged in a 28-DIP and the
KM23C256G in a 32-SOP, provides polarity pro-
grammable CE and OE buffer as user option mode.

PIN CONFIGURATION

\>4 A\
Atg—=— x nc[1]O 28] Voo NC% (o] 32} Ve
: BUFFERS MEMORY CELL Arz[2] o7l Ae NCL2 3] nC
. AND (32,768 x 8) ar[3] 6 A O E 3 N
: DECODER Arz[7] 23] Ace
. As E E Ag A7 E E A3
. As E = E Ag Po E E As
. Y SENSE AMP =
. BUFFERS  |— DATA OUT s [e] ] & Ao #s[T] = 25 4o
. DD BUFFERS As[7] § 20E0E  Afs] @ 25] Ars
Ao == A2{8] i 21| A0 PS8 b [24] OE/GE
A[9 20 cece 219 © 23] Ao
A
o« oo Ao [T g] a7 1[4 122] ceCE
Qo ar Ao [12] 21] a7
Qo E E Qe
— 033 20] 0
CEICE ——] CONTROL o (12 7. o 0 [14] 9] 05
et LoGIC Q: ? il as o, 73] 18] 0
vss [14] 15 03 ves g 7] s
Pin Name Pin Function
AgAig Address Inputs
Qo Qr Data Outputs
CEICE* Chip Enable
OE/OE* Output Enable
Vee Power (+5V)
Vss Ground
' NC No Connection
* User Selectable Polarity
202
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KM23C256(G)

CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Item Symbol Iflating Unit
Voltage on Any Pin Relative to Vss Vin -03to +70 Vv
Temperature Under Bias Toias —-10to +85 °C
Storage Temperature Tsyg —55to +150 e

* Permanent device damage may occur f “ABSOLUTE MAXIMUM RATINGS"” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMEN DED OPERATlNG CON DITIONS (Voltage reference to Vgs, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 45 5.0 55 \
Supply Voltage Vss 0 0 0 \"
DC CHARACTERISTICS
Parameter Symbol Test Conditions " Min Max Unit
. CE=0E=V,, f=5.0MHz
Operating Current lec all output open —_ 30 mA
Standby Current (TTL) Isas CE= Vi, all output open — 1 mA
Standby Current (CMOS) Iss2 CE=Vcg, all output open — 100 pA
Input Leakage Current lu Vin=0 to Vcc — 10 pA
Output Leakage Current o Vour=0 to Vec — 10 A
Input High Voltage, All inputs Viu 22 Vec+0.3 V.
Input Low Voltage, All Inputs Vi -03 0.8 \"
Output High Voltage Level Vou lon = — 400pA 24 — "
Output Low Voltage Level VoL loo.=2.1mA — 0.4 \
CAPACITANCE (1.=25°C, f=1.0MH2)
Parameter Symbol Test Conditions Min Max Unit
Output Capacitance Cour Vour =0V — 8.0 pF
Input Capacitance Cin Vin=0V — 8.0 pF
Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION )
CEICE OEIOE Mode Data Power
L/H X Standby High-Z Standby
HIL UH Operating High-Z Active
HIL Operating Dour Active

L 1ms v
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KM23C256(G) CMOS MASK ROM

AC CHARACTERISTICS
TEST CONDITIONS (T,=0°C to +70°C, Voo =5V +10%, unless otherwise noted.)

Item Value
Input Pulse Levels 0.6V to 2.4V
Input Rise and Fall Times 10ns
Input and Output Timing Levels 0.8V and 2.0V
Output Loads 1 TTL Gate and C_=100pF
READ CYCLE

KM23C256(G}2 KM23C256(GH5 | KM23C256(G)-20
Parameter Symbol Unit
Min Max Min Max Min Max

Read Cycle Time tre 120 150 200 ns
Chip Enable Access Time tace 120 150 200 ns
Address Access Time taa 120 150 200 ns
Output Enable Access Time toe 60 70 90 ns
Syt ip s o 2 o HE
Output Hold from Address Change ton 0 0 0 ns

TIMING DIAGRAM
READ ,

ADD ADD1 ’ ADD2 X

trRc

CE: ACTIVE LOW —1ACE toF

CEICE X : X
GE: ACTIVE HIGH
OF: ACTIVE LOW |—~—'oE——- taa

X X

OE: ACTIVE HIGH

Dout VALID DATA VALID DATA E—

PSimsungg -
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KM23C256(G)

CMOS MASK ROM

PACKAGE DIMENSIONS

28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C256)

1.425 (36.20)
1.445 (36.70)

RIRIRINIRERIRINIRINInInEnEE

Units: Inches (millimeters)

0~10°

AN

530 (13.46)
550 (13.97) 600(15.24)
OO0 oooooo OO J
.060 (1.52)— o@ 3
.013(0.33)
015 (0.38) 1200 (5.08)
MIN MAX

.016 (0.41) 100(254) 115 (2.92)
024 (0.61) TYP MIN

32 LEAD SMALL OUTLINE PACKAGE (KM23C256G)

0.806 (20.47)

A HAAHE AR HA A
D)

0.45 (11.43)

I

N

THOROOO000aRRRRE | ﬁl
T

0.008 (0.20)

ql

[
o
i
p=d
©
0
©
o

0.053 (1.35)

\

HHHEHE L

0.118 (3.00)
MAX

0.050 (1.27) 0.016 (0.41)
TYP TYP

0.108 (2.74)

L sunig

ELECTRONICS

205



KM23C512(G)

' CMOS MASK ROM

512K-Bit (64K x 8§ CMOS MASK ROM

FEATURES

e KM23C512: 28-pin DIP
(Polarity programmable chip enable pin and
output enable pin)
o KM23C512G: 32-pin SOP
(Polarity programmable chip enable pin and
output enable pin)
¢ 65,536 x 8 bit organization
o Fast access time: 120ns (max.)
¢ Supply voltage: single +5V
« Current consumption
Operating: 30mA (max.)
Standby: 100:A (max.)
¢ Fully static operation
¢ All inputs and outputs TTL compatible
¢ Three state outputs
* 600 mil, plastic DIP (JEDEC standard)
525 mil, plastic SOP

FUNCTIONAL BLOCK DIAGRAM

- GENERAL DESCRIPTION

The KM23C512 is a fully static mask programmable
ROM organized 65,536 x 8 bit. It is fabricated using
silicon-gate CMOS process technology.

This device operates with a5V single power supply, and
all inputs and outputs are TTL compatible. Because of
its asynchronous operation, it requires no external clock
assuring extremely easy operation.

It is suitable for use in program memory of micro-
processor, and data memory, character generator.

The KM23C512 is packaged in a 28-DIP, provides polarity
programmable CE and OE buffer as user option mode,
the KM23C512G in a 32-SOP.

PIN CONFIGURATION

N4 N4
Ats ——] « ams[1]O 28] vec  NC[T]O EI Vee
MEMORY CELL m NG [2 31] NC
. B MATRIX Atz [2] 27] Ats ae % % N
. DECODER (65,536 x 8y A7L3 26 Aa G 5 A
1
. ——] “as [4 25] As 14
¢ Ar(s 28] A1
. slsl 0 P WE] L B
. Y SENSE AMP 5] z 73] At ns [7] z 2] A
. BUFFERS — DATA OUT ] - N
. AND ——  BuUFFERs A7 8 22| OEIBE  Ae[B] § 25) A
Ao —mrl DECODER A2 3] % 1] Ao As[9] 3 [24] OE/OE
m[e] 20| cECE A2 @ 2 23] Ao
.« e A1 1] 22] cEICE
| e el or Ao [12] 21 Q
Qo Q7 Qo E E Qg 7
CEICE Qo [13] 20] Qs
18 CONTROL o2 7] a5 o [14] 19] s
oEE LOGIC Q23] 16] Q4 Q2 [13] 18] Qs
Vss [12] 15| Qa vss 1] 7] Qs
Rin Name Pin Function
Ag-Ass Address Inputs
00'07 Daté Outputs
CE/CE* Chip Enable
OE/OE* Output Enable
Veo Power (+5V)
Vss Ground
NC No Connection
* User Selectable Polarity
206
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KM23C512(G) CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vsg Vin -03to +7.0 \"
Temperature Under Bias Toias -10to +85 °C
Storage Temperature Tatg -55to +150 °C

* Permanent device damage may occur |f “ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (voltage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ o Max Unit
Supply Voltage Vee 45 5.0 55 v
Supply Voltage Vss 0 0 0 \"

DC CHARACTERISTICS

Parameter Symbol Test Conditions Min Max Unit
CE=0E=V,, f=5.0MHz

Operating Current lee all output open — 30 mA

Standby Current (TTL) Isg1 CE=V,y, all output open — 1 mA
Standby Current (CMOS) Ise2 CE =V, all output open —_ 100 uA
Input Leakage Current Iy Vin=0 to Vec —_ 10 A
Output Leakage Current lo Vour=0 to Vge — 10 uA
Input High Voltage, All Inputs Vix 2.2 Vcc+0-3_>_ Vv
Input Low Voltage, All Inputs Vi -0.3 0.8 Vv
Output High Voltage Level Vou low= —400uA 24 — \"
Output Low Voltage Level VoL loo=2.1mA — 0.4 v

CAPACITANCE (t.=25°C, f=1.0MHz2)

Parameter Symbol Test Conditions Min Max Unit
Output Capacitance Cour Vour=0V _ 8.0 pF
Input Capacitance Ci Vin=0V _ 8.0 pF

Note: Capacitance is periodically sampled and not 100% tested.

MODE SELECTION

CEICE OE/OE Mode Data Power

LH X ‘ Standby High-Z Standby

HIL UH Operating High-Z Active
H/L Nperating Dour Active

Pimsuncg "
ELECTRONICS



KM23C512(G) CMOS MASK ROM

AC CHARACTERISTICS
TEST CONDITIONS (Ta=0°C to +70°C, Vcc =5V + 10%, unless otherwise noted.)

Item Value
Input Pulse Levels 0.6V to 2.4V
Input Rise and Fall Times . 10ns
Input and Output Timing Levels 0.8V and 2.0V
Output Loads 1 TTL Gate and C_=100pF
READ CYCLE
KM23C512(G)-12 | KM23C512(G)-15 | KM23C512(G)-20
Parameter Symbol Unit -
. Min Max Min Max Min Max
'Read Cycle Time tre 120 150 200 ns
Chip Enable Access Time tace 120 150 200 ns
Address Access Time tan 120 150 200 ns
Output Enable Access Time toe 60 70 90 ns
Output or Chip Disable to ' 4
Output High-Z o 20 30 0 ns
Output Hold from Address-Change ton 0 0 0 ns

TIMING DIAGRAM

READ
ADD X ADD1 X ADD2 X

tRc

CE: ACTIVE LOW tace toF

CEICE X

CE: ACTIVE HIGH

OF: ACTIVE LOW r——ftosﬂ- taa

OE/OE g

OE: ACTIVE HIGH

toH

Dour VALID DATA m VALID DATA E——

ELECTRONICS



KM23C512(G) CMOS MASK ROM

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C512)

Units: Inches (millimeters)

1.425 (36.20)
1.445 (36.70) 0-10°
HIRInInininininInEnIninInen| Ml
|
530 (13.46)
/550 (13.97) 600(15.24)
O o J
.060(1.52)—-~—‘ ’-—— .009 (0.23)}
013 (0.33)
.015 (0.38) 200 (5.08)
MIN MAX
Low(om) 100(254) 115 (2.92)
024 (0.61) TYP MIN

32 LEAD SMALL OUTLINE PACKAGE (KM23C512G)
L--—————o 806 (20.47) — 0.008 (0.20)
P — .

I0PRAARARRAAARRN ﬁ't
)

nmppnesrpnnsne s} %J
T

ull

0.45 (11.43)
——0.556 (14.12)

I

0.053 (1.35)

[ \ 0.118 (3.00)

i A
0.050 (1.27) 0.016 (0.41)
Eaa— 0.108 (2.74)

TYP TYP
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KM23C1000/1010(G/J)

CMOS MASK ROM

1M-Bit (128K x 8) CMOS MASK ROM
FEATURES

« 131,072 X 8 bit organization
« Fast access time : 120ns(max).
« Supply voltage : single+5V
« Current consumption
Operating : 30 mA(max.)
Standby : 501 A(max.)
« Fully static operation
« All inputs and outputs TTL compatible
« Three state outputs
« Polarity programmable chip enable and
output enable pin
« Package : 28-pin, 600mil, plastic DIP
32-pin, 600mil, plastic DIP
(JEDEC standard)
32-pin, 525mil, plastic SOP
32-pin, PLCC

FUNCTIONAL BLOCK DIAGRAM

A1g—=
. X MEMORY CELL
. BUFFERS MATRIX
. DECODER (131,072 x8)
. ——t—
.
. Y SENSE AMP
. BUFFERS  |— DATA OUT
. AND — BUFFERS
DECODER
Ag —=i
l Qo Q7
CE/CE
CONTROL
__ LOGIC
OE/OE —=—
Pin Name Pin Function
AgAse Address Inputs
QQ; Data Outputs
CEICE* Chip Enable
OE/OE* Output Enable
Vee Power (+5V)
Vss Ground
NC No Connection

* User Selectable Polarity

GENERAL DESCRIPTION

The KM23C1000/1010 is a fully static mask program-
mable ROM organized 131,072 x 8 bit. It is fabricated
using silicon-gate CMOS process technology.

This device operates with a5V single power supply, and
all inputs and outputs are TTL compatible. Because of
its asynchronous operation, it requires no external clock
assuring extremely easy operation.

It is suitable for use in program memory of micro-
processor, and data memory, character generator.

The KM23C1000 is packaged in a 28-DIP, the
KM23C1010 in a 32-DIP, the KM23C1010G in a 32-
SOP, and the KM23C1010J in a 32-PLCC, provides
polarity programmable CE and OE buffer as user option
mode.

PIN CONFIGURATION

Aws[1] nc[1]O 32 vee
Ar[7] A 2] NC
A’E As[ 3] [30] NC

] Az [4] 2] Ave
Aald Ar[s] 28] A1a
As E As[6]

W as[7] §§

ol 8 fEw a6l B8R [Ea
Az8] § 121] Ato Asfe] 93 [24oecE
a9} o cece %[0 83 [ElAw
o[ o] or A1) 122] CEICE
[t ig] o N

Q1 [i2] [17] as o

Q2 [13] 16] 0 Qz [15]

Vss|14] [15] 0 vss

s v
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KM23C1000/1010(G/J)

CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03to +7.0 \
Temperature Under Bias Toias —-10to +85 °C
Storage Temperature Tetg -55to +150 °C

* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Supply Voltage Vss 0 0 0 Vv
DC CHARACTERISTICS
Parameter Symbol Test Conditions Min Max Unit
) CE=0E=V,, f=5.0MHz
Operating Current lec all output open — 30 mA
Standby Current (TTL) lsg1 CE =V, all output open — 1 mA
Standby Current (CMOS) lsg2 CE =V, all output open — 100 pA
Input Leakage Current Iy Vin=0 to Ve - 10 vA
Output Leakage Current o Vour=0 to Vge —_ 10 uA
Input High Voltage, All inputs Vi 22 Vee+0.3 v
Input Low Voltage, All Inputs ' -0.3 0.8 \"
Output High Voltage Level Von lon= — 400pA 24 — Vv
Output Low Voltage Level VoL loo=2.1mA — 0.4 Vv
CAPACITANCE (1,=25°C, f=1.0MH2) '
Parameter Symbol Test Conditions Min Max Unit
Output Capacitance Cour Vour=0V — 8.0 pF
Input Capacitance Cin Vin=0V — 8.0 pF
Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION (KM23C1000)
CEICE Mode Data Power
L/H Standby High-Z Standby
HIL ' Operating Dour Active

i ELECTRONICS
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KM23C1000/1010(G/J) CMOS MASK ROM
MODE SELECTION (KM23C1010)
CEICE OE/OE : Mode Data Power
L/H X Standby High-Z Standby
HIL UH ’ Operating High-Z Active
H/L Operating Dour Active

AC CHARACTERISTICS

TEST CONDITIONS (To=0°C to +70°C, Vcc=5V +10%, unless otherwise noted.)

Item Value
Input Pulse Levels 0.6V to 2.4V
Input Rise and Fall Times 10ns
Input and Output Timing Levels 0.8V and 2.0V

Output Loads

1 TTL Gate and C_=100pF

READ CYCLE
KM23C 1003-/12 ) KM23C 1000-15 KM23C 1000-20 ]
Parameter Symbol KM23C1010(G/J)12 | KM23C1010(G/J)-15 |KM23C 1010(GM)-20 |,
Min Max Min Max Min Max
Read Cycle Time tre 120 150 200 ns
Chip Enable Access Time tace 120 150 200 ns
Address Access Time taa 120 150 200 ns
Output Enable Access Time toe 60 70 90 ns
Output or Chip Disable to
OUtpUt ngh-Z tDF 20 30 40 ns
Output Hold from Address Change ton 0 0 0 ns
TIMING DIAGRAM
READ '
ADD X ADD1 ADD2 X
tRe
CE: ACTIVE LOW }:—— tacE —— tor
CEIE XL
CE: ACTIVE HIGH :
OF: ACTIVE LOW |-— tog—— taa
OE/OE* X
OF: ACTIVE HIGH '
ton
Dour VALID DATA VALID DATA E—
I

* The KM23C1000 is not available.

s v

ELECTRONICS

212



KM23C1000/1010(G/J) CMOS MASK ROM

PACKAGE DIMENSIONS
28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1000) Units: Inches (millimeters)

1.425 (36.20)
1.445 (36.70)

minininininininInInIntEInin!

- !

530 (13.46)
550 (13.97) 600(15.24)

NN NN RN RIN]RRIELE \l
060 (1.52)— .009 (0.23) /
.013(0.33)
.015 (0.38) 200 (5.08)
MIN MAX
[ |

) I
.016 (0.41) 100 (2.54) 115 (2.92)
1024 (0.61) TYP T MN
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1010)

1.650(41.91)

LI A A

N ;

> O O 535 (13.59) .600 (15.24)

L O O LTI %&[
060 (1.52) } J .008 (0.20) }
TYp [ .015 (0.38)
015 (0.38) 1200 (5.08)
MIN MAX
[ |
1

115 (2.92)
MIN

.016 (0.41) 100 (2.54)
.022 (0.59) TYP
ﬂi ELECTRONICS
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KM23C1000/1010(G/J) CMOS MASK ROM

PACKAGE DIMENSIONS (Continued)
32 LEAD SMALL OUTLINE PACKAGE (KM23C1010G)

Units: Inches (millimeters)

0.806 (20.47)

HAAAAAHAHAAAH A

——

0.008 (0.20)

10'.031 (0.79)

N

I—

S
0.45 (11.43) ——
——0.556 (14.12)

TR R R e ?L
T

[ \ 0.118 (3.00)
0.050 (1.27) 0.016 (0.41) 0 108 (2.74)
TP ~ Tve ' i

0.053 (1.35)
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KM23C1000/1010(G/J) CMOS MASK ROM

PACKAGE DIMENSIONS

32 PIN PLASTIC LEADED CHIP CARRIER (KM23C1010J) Units: Inches (millimeters)
I 0.485 (12.32) ] | 0.125(3.18)
0.495 (12.57) 0.140 (3.56)
0.449 (11.41) 0.045 (1.143) 0.015 (0 381)
0.453 (11.51) I - MIN
Ooonfnono— s0°
pIN1 O ]
O I T
C . 0 88 82
O 0 2|2 |2
] 2lq 3|8 0.013 (0.33)
_E ! 3— 28 2 : 0.021 (0.53)
O i
O ]
L [
O L|J g ,—‘

0.300 (7.620)

0.010 (0.254)
0.078 (1.981)
0.095 (2.413)

0.045 (1.14)

0.055 (1.40)

1

-

0.400 (10.160)
0.490 (12.45)
0.530 (13.46)

;

0.390 (9.91)
0.430 (10.92)

Phinsungy -
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KM23C1001/1011(G) |

CMOS MASK ROM

1M-Bit (128K x 8 CMOS MASK ROM
FEATURES

- 131,072 X 8 bit organization

« Fast access time : 120ns(max).

- Supply voltage : single+5V

« Current consumption

Operating : 30 mA(max.)

« Fully static operation

« All inputs and outputs TTL compatible

« Three state outputs

« Polarity programmable output enable pin

- Package : 28-pin, 600mil, plastic DIP
32-pin, 600mil, plastic DIP
(JEDEC standard)
32-pin, 525mil, plastic SOP

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM23C1001/1011 is a fully static mask program-
mable ROM organized 131,072 x 8 bit. It is fabricated
using silicon-gate CMOS process technology.

This device operates with a5V single power supply, and
all inputs and outputs are TTL compatible. Because of
its asynchronous operation, it requires no external clock
assuring extremely easy operation.

It is suitable for use in program memory of micro-
processor, and data memory, character generator.

The KM23C1001 is packaged in a 28-DIP, the
KM23C1011 in a 32-DIP, the KM23C1011G in a 32-
SOP, provides polarity programmable OE buffer as user
option mode.

PIN CONFIGURATION

s ung

ELECTRONICS

Ats « Aas[1]O ~ 28] veo ne [1]O ~ [32] vee
: BUFFERS MEVORY S | Arz[2] 27] Avy OE2/0E2ING [2] [31] OE1/GE1INC
. DE/(\:ggEn (131,072 x8) A7[3] 26| A13 A [2] 30] No
; - ¥ I M o I -
. As[5 ] = 124] Ag rE] = &l A;S
S e || e | B O§ B “] SE [Ew
. DD e —|  BuFFers A 7] § 22] Ate mEl 98 A
Ag —=—] A [8] =1 [21] Ao As E 23 [24] Ave
a1 [3] = 20] 58 A2 |I_0 é = P
o e e Ao [0 5] a7 A1|11]  |z2joE
Qo Q7 ao [11] 5] Qs Aq[12] 21 o7
Qo E E Qe
CONTROL o [12 7] 0s ar [14] [19] 05
OE/OE —=— roaie @213 16] Qs Qg [15] 18] Q4
vss|i4] 15] Q3 vss [16] 17] Qs
Pin Name Pin Function
Ap-Asg Address Inputs
Q-Q7 Data Outputs
OE/OE* Output Enable
Vee Power (+5V)
Vss Ground
NC No Connection
* User Selectable Polarity
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KM23C1001/1011(G)

CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgss Vin -03to +7.0 v
Temperature Under Bias Toias -10to +85 °C
Storage Temperature Tstg -55to +150 °C

* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference

to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 55 \
Supply Voltage Vss 0 0 0 Vv
DC CHARACTERISTICS
Parameter Symbol Test Conditions Min Max Unit
. ﬁ: Vi, f=5.0MHz _
Operating Current lec all output open 40 mA
Input Leakage Current Iy Vin=0 to Vcc - 10 HA
Output Leakage Current lo Vour=0 to Vee — 10 uA
Input High Voltage, All Inputs Vi 2.2 Vec+0.3 \"
Input Low Voltage, All Inputs Vi -0.3 0.8 \
Output High Voltage Level Vou lon= —400pA 24 — \
Output Low Voltage Level VoL loo=2.1mA — 0.4 v
CAPACITANCE (t,=25°C, f=1.0MH2)
Parameter Symbol Test Conditions Min Max Unit
Output Capacitance Cout Vour=0V —_ 8.0 pF
Input Capacitance Cin Vin=0V - 8.0 pF
Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION
OE/OE Mode Data Power
UH Operating High-Z Active
H/L Operating Dour Active

L 1 ugg
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KM23C1001/1011(G) CMOS MASK ROM

AC CHARACTERISTICS
TEST CONDITIONS (T,=0°C to +70°C, Vec=5V = 10%, unless otherwise noted.)

ltem : Value
Input Pulse Levels ' 0.6V to 2.4V
Input Rise and Fall Times 10ns
Input and Output Timing Levels 0.8V and 2.0V
Output Loads 1 TTL Gate and C_=100pF
READ CYCLE
KM23C1001-12 KM23C1001-15 | KM23C1001-20
Parameter Symbol KM23C1011(G)-12 | KM23C1011(G)-15 | KM23C1011(G)-20 Unit
B Min Max Min Max Min Max
Read Cycle Time tre 120 150 200 ns
Address Access Time tan 120 150 200 ns
Output Enable Access Time toe 60 70 920 ns
Output or Chip Disable to
OUtpUt ngh-Z tDF 20 30 40 ns
Output Hold from Address Change ton 0 0 0 ns
TIMING DIAGRAM
READ
ADD X ADD1 ADD2 X
tRC
OE: ACTIVE LOW |——'°E—~ taa toF

OE/OE ; g x
OE: ACTIVE HIGH I I
—= toH

Dour m VALID DATA VALID DATA N
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KM23C1001/1011(G) CMOS MASK ROM

PACKAGE DIMENSIONS

28 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1001) Units: Inches (millimeters)
1.425 (36.20)
1.445 (36.70) 0-10°
EinInInIninininInInIntRInIn ,,,#%
530 (13.46)
> O O 550 (13.97) 600(15.
©)
O L L \[
S
060 (1.52)— 1009 (0.28)
013 (0.33)
015 (0.38) 200 (5.08)
MIN MAX
[ |

.016 (0.41) .100 (2.54) '

[
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C1011)

1.650(41.91)

115 (2.92)
1024 (0.61) TYP L MIN

LI O P A I A A r

> O O 535(13.59) .600 (15.24)

U U L OO I T Qz—l;[
060 (1.52) ’ l .oos(o,zo);

TVYP I 015 (0.38)
015 (0.38) 1200 (5.08)
MIN MAX

el
-

115 (2.92)

.016 (0.41) .100 (2.54)
.022 (0.59) ‘TYP MIN
GW -

ELECTRONICS




KM23C1001/1011(G)

CMOS MASK ROM

PACKAGE DIMENSIONS (Continued)
32 LEAD SMALL OUTLINE PACKAGE (KM23C1011G)

0.806 (20.47)

AR AR A AAH
D
SRR ELEL R

SE—

0.45 (11.43) —=—

———0.556 (14.12) ——

L_

L i \ 0.118 (3.00)

0.050 (1.27) 0.016 (0.41)
f——— 0.108 (2.74)
TYP TYP

Units: Inches (millimeters)

l——o.ooa (0.20)
10.031 (0.79)

i
S

_L 0.053 (1.35)

l\:l

L 1ms v
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KM23C2000(G)

CMOS MASK ROM

2M-Bit (256K x 8) CMOS MASK ROM
FEATURES

* 262,144 x 8 bit organization
¢ Fast access time: 150ns (max.)
e Supply voltage: single +5V
¢ Current consumption
Operating: 50mA (max.)
Standby: 100.A (max.)
¢ Fully static operation
¢ All inputs and outputs TTL compatible
¢ Three state outputs
* Polarity programmable chip enable and
output enable pin
¢ Package: 32-pin 600 mil, plastic DIP
(JEDEC standard)
32-pin 525 mil, plastic SOP

FUNCTIONAL BLOCK DIAGRAM

Jor—
. X MEMORY CELL
. BU:;ERS MATRIX
o DECODER (262,144 x 8)
. ———
.
.
. Y SENSE AMP
. BUFFERS — DATA OUT
. AND 1 BUFFERS
DECODER
Ag —=1
o o e
Qo Q7
CE/CE ——]
CONTROL
__ LOGIC
OE/OE ——

GENERAL DESCRIPTION

The KM23C2000 is a fully static mask programmable
ROM organized 262,144 x 8 bit. It is fabricated using
silicon-gate CMOS process technology.

This device operates with a5V single power supply, and
all inputs and outputs are TTL compatible. Because of
its asynchronous operation, it requires no external clock
assuring extremely easy operation.

It is suitable for use in program memory of micro-
processor, and data memory, character generator.

The KM23C2000 is packaged in a 32-DIP, and the
KM23C2000G in a 32-SOP, provides polarity program-
mable CE and OE buffer as user option mode.

PIN CONFIGURATION

A\
Nne [7]O [32] vee
Ats E 3_1_] NC
A5 |3 E A7
A2 |4 29| A1a
A7 (5] 28] A1z
As E § x Z’ A8
slr] BE [l
As[e] 88  [23oeidE
88
nm 88 [Fm
As [1] 22] ce/CE
Ao E ZI Q7
Qo E @ Qs
o ] 3 os
Q2 E 1__8] Q4
Vss E E Q3
Pin Name Pin Function
Ao-Az Address Inputs
Qo-Q; Data Outputs
CEICE* Chip Enable
OE/OE* Output Enable
Vec Power (+5V)
Vss Ground
NC No Connection

* User Selectable Polarity

L unig

ELECTRONICS

221




KM23C2000(G)

CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vin -03to +7.0 ) \'
Temperature Under Bias Thias -10to +85 °C
Storage Temperature Tsg -55to +150 °C

* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMEN DED OPERATlNG CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 v
Supply Voltage Vss 0 0 0 \"
DC CHARACTERISTICS
Parameter Symbol Test Conditions Min Max Unit
. CE=0E=V,, f=50MHz
Operating Current lec all output open — 50 mA
Standby Current (TTL) lsg1 CE =V, all output open — 1 mA
Standby Current (CMOS) lsg2 CE =V, all output open — 100 uA
Input Leakage Current Iy Vin=0 to Vec — 10 uA
OUtpUt Leakage Current lo Vour=0 to Ve _— 10 /,LA
Input High Voltage, All Inputs Viy 2.2 Vec+0.3 \
Input Low Voltage, All Inputs Vi -03 0.8 Vv
Output High Voltage Level Vou loy = — 400xA 24 — \"
Output Low Voltage Level VoL loo=2.1mA — 0.4 Vv
CAPACITANCE (1,=25°C, t=1.0MHz2)
Parameter Symbol Test Conditions Max Unit
Output Capacitance Cour Vour =0V 8.0 pF
Input Capacitance Vin=0V 8.0 pF
Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION
CEICE OEIOE Mode Data Power
L/H X Standby High-Z Standby
HIL L/H Operating High-Z Active
H/L Operating Dour Active

s v
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KM23C2000(G)

CMOS MASK ROM

AC CHARACTERISTICS

TEST CONDITIONS (T,=0°C to +70°C, Voc =5V = 10%, unless otherwise noted.)

Item Value
Input Pulse Levels 0.6V to 2.4V
Input Rise and Fall Times 10ns
Input and Output Timing Levels 0.8V and 2.0V
Output Loads 1 TTL Gate and C, =100pF

READ CYCLE
KM23C2000G-15 | KM23C2000G-20 | KM23C2000G-25
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time tre 150 200 250 ns
Chip Enable Access Time tace 150 200 250 ns
Address Access Time tan 150 200 250 ns
Output Enable Access Time toe 70 920 110 ns
Output or Chip Disable to
Output High-Z o 30 40 0 | ns
Output Hold from Address Change ton 0 0 0 ns
TIMING DIAGRAM
READ .
ADD X ADD1 ADD2 X

CE: ACTIVE LOW

trc

tace

toF

CEICE

CE: ACTIVE HIGH

OE: ACTIVE LOW

|-__105_._

taa

OE/OE

X

OE: ACTIVE HIGH

Dour

VALID DATA

ton

VALID DATA _E——
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KM23C2000(G)

CMOS MASK ROM

PACKAGE DIMENSIONS
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2000)

1.650(41.91)

HininIninininininininininininis)

|

Units: Inches (millimeters)

0~15°

i

) Q O 535 (13.59) 600 (15.24)
OO O OO J T w\[
060 (1.52) .008 (0.20) ;
TYP R 015 (0.38)
.015(0.38) 1200 (5.08)
MAX

il

.016 (0.41) 100 (2.54)
.022 (0.59) TYP

32 LEAD SMALL OUTLINE PACKAGE (KM23C2000G)

0.806 (20.47)

il

177

i
)

TS re iR

ili

0.45 (11.43) —=—

——0.556 (14.12) —

L__

115 (2.92)
MIN

T

0.031 (0.79)

_L 0.053 (1.35)

[ \ 0.118 (3.00)
0.050 (1:27) ___.‘ | _0.016 (0.41) 0.108 (2.74)
TYP TYpP

LS v
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KM23C2000A(G)

CMOS MASK ROM

2M-Bit (256K x 8) CMOS MASK ROM
FEATURES

* 262,144 x 8 bit organization
¢ Fast access time: 100ns (max.)
¢ Supply voltage: single +5V
¢ Current consumption
Operating: 40mA (max.)
Standby: 50uA (max.)
¢ Fully static operation
¢ All inputs and outputs TTL compatible
¢ Three state outputs
¢ Polarity programmable chip enable and
output enable pin
¢ Package: 32-pin 600 mil, plastic DIP
(JEDEC standard)
32-pin 525 mil, plastic SOP

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM23C2000A is a fully static mask programmable
ROM organized 262,144 x 8 bit. It is fabricated using
silicon-gate CMOS process technology.

This device operates with a5V single power supply, and
all inputs and outputs are TTL compatible. Because of
its asynchronous operation, it requires no external clock
assuring extremely easy operation.

It is suitable for use in program memory of micro-
processor, and data memory, character generator.

The KM23C2000A is packaged in a 32-DIP, and the
KM23C2000AG in a 32-SOP, provides polarity program-
mable CE and OE buffer as user option mode.

PIN CONFIGURATION

pos—
. X MEMORY CELL
BUFFERS MATRIX
. AND (262,144 x8
. DECODER 144 %8)
. ——
.
L]
. Y SENSE AMP
. BUFFERS = DATA OUT
X AND — BUFFERS
DECODER
Ao —=]
L] L] L ]
Qo Q7
CEICE
CONTROL
_ LOGIC
OF/OE ——]

\
ne (1]O 32] Voe
Ave [2] 31] NC
A5 (3 [30] A1z
A2 a E A1
wE @
re] Zx [D4e
sl B [
A« [3] 8 a8 [25] A1
QSN p—
Asl9] 8 § [24] OE/OE
20 FB [ 4w
SN EE] 22] CEICE
Ao [12] [21] o7
oo [13] [20] 05
o ] i os
Q2 LT_E; E Qs
Vss [T_e- E Q3
Pin Name Pin Function
Ag-Asr Address Inputs
Qo-Q7 Data Outputs
CEI/CE* Chip Enable
OE/OE* Output Enable
Vee Power (+5V)
Vss Ground
NC No Connection

* User Selectable Polarity

L= ms uigg
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KM23C2000A(G)

CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03to +7.0 \'
Temperature Under Bias Toias —-10to +85 °C
Storage Temperature Tstg -55to +150 °C

* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 \"
Supply Voltage Vss 0 0 0 \
DC CHARACTERISTICS
Parameter Symbol Test Conditions Min Max Unit
. CE=0E=V,, f=5.0MHz
Operating Current lec all output open — 40 mA
Standby Current (TTL) Is1 CE = Vy, all output open - 1 mA
Standby Current (CMOS) lsg2 CE =V, all output open — 50 uA
Input Leakage Current Iy Vin=0 to Vgc — 10 A
Output Leakage Current lo Vour=0 to Ve — 10 uA
Input High Voltage, All Inputs Viu 22 Vec+0.3 \'
Input Low Voltage, All Inputs Vi -03 0.8 \
Output High Voltage Level Vou low= —400pA 24 — Vv
Output Low Voltage Level VoL loo=2.1mA — 0.4 \
CAPACITANCE (1.=25°C, f= 1.0MHz2)
Parameter Symbol Test Conditions Min Max Unit
Output Capacitance Cout Vour =0V —_ 8.0 pF
Input Capacitance Cin Vin=0V — 8.0 pF
Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION
CEICE OE/OE Mode Data Power
L/H X Standby High-Z Standby
HIL L/H Operating High-Z Active
H/L Operating Dour Active

s v
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KM23C2000A(G) CMOS MASK ROM

AC CHARACTERISTICS
TEST CONDITIONS (T.=0°C to +70°C, Vcc=5V + 10%, unless otherwise noted.)

Item Value
Input Pulse Levels 0.6V to 2.4V
Input Rise and Fall Times 10ns
Input and Output Timing Levels 0.8V and 2.0V
Output Loads 1 TTL Gate and C, = 100pF
READ CYCLE
T 1
KM23C2000A(G)-10 | KM23C2000A(G)-12 | KM23C2000A(G)-15 |
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time tre 100 120 150 ns
Chip Enable Access Time tace 100 120 150 ns
Address Access Time taa 100 120 150 ns
Output Enable Access Time toe 50 60 70 ns
Output or Chip Disable to 20 30
Output High-Z tor 20 ns
Output Hold from Address Change ton 0 0 0 ns

TIMING DIAGRAM

READ
ADD X ADD1 jx_ ADD2 X

tRc

CE: ACTIVE LOW tace tor

CEICE

CE: ACTIVE HIGH

OE: ACTIVE LOW '—"—toe ] taa

OE/OE g

OE: ACTIVE HIGH

toH

Dout m VALID DATA VALID DATA E—
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KM23C2000A(G) CMOS MASK ROM

PACKAGE DIMENSIONS

32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2000A) Units: Inches (millimeters)
1.650 (41.91) .
0~15

mEnInIninininininininininininin! . ,

> O O 535 (13.59) 600 (15.24)
O

U OO OO I o %;,J;_[

060 (1.52) ' ’ .008 (0.20) ;
TYP [ .015 (0.38)
015 (0.38) 200 (5.08)
MIN MAX
/

_:'__

016 (0.41) -100 (2.54) 115 (2.92)
1022 (0.59) TYP TOMIN

MIN

32 LEAD SMALL OUTLINE PACKAGE (KM23C2000AG)

]

[p=—"—0.008 (0.20)

10.031 (0.79)

0.806 (20.47)

HAAAAAARAAAARAE

L

——0.556 (14.12)

|-——0.45 (11.43) —=—

_[—— 0.053 (1.35)

L j 0.118 (3.00)

0.050 (1.27) 0.016 (0.41)
——‘ ——-l e 0.108 (2.74)
TYP TYP
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KM23C2001(G)

CMOS MASK ROM

2M-Bit (256K x 8) CMOS MASK ROM
FEATURES

* 262,144 x 8 bit organization

* Fast access time: 150ns (max.)

¢ Supply voltage: single +5V

¢ Current consumption

Operating: 50mA (max.)

» Fully static operation

¢ All inputs and outputs TTL compatible

e Three state outputs

* Package: 32-pin, 600 mil, plastic DIP
(JEDEC standard)
32-pin, 525mil, plastic SOP

FUNCTIONAL BLOCK DIAGRAM

yo—
. ;‘ERS MEMORY CELL
. BU;ND MATRIX
. DECODER (262,144 x 8)
. ——t—
.
.
. Y SENSE AMP
. BUFFERS ! DATA OUT
. AND — BUFFERS
DECODER
Ag —=—
. o e
Qo Qy
CONTROL
_ LOGIC
OE/OE —=—

GENERAL DESCRIPTION

The KM23C2001 is a fully static mask programmable
ROM organized 262,144 x 8 bit. It is fabricated using
silicon-gate CMOS process technolcy;y.

This device operates with a5V single power supply, and
all inputs and outputs are TTL compatibie. Because of
its asynchronous operation, it requires no external clock
assuring extremely easy operation.

It is suitable for use in program memory of micro-
processor, and data memory, character generator.

The KM23C 2001 is packaged in a 32-DIP, and the
KM23C2001G in a 32SOP, provides polarity pro-
grammable OE buffer as user option mode.

PIN CONFIGURATION

A, [1]O ~

OE,/OE2/N.C [ 2]
Ats [3]

Az [4]

A7 E

Ag '—_—6__

As [Z

zl Vee
[37] 0E/OE/N.C
[30] N.C
E Ata
E As3
7] ne
26] Ao
E At
E Ats
E A1
22|OE
21] o
20| Q¢
Q2 |1 fg]m

I3
@
{D10020c2WH)
L00ZOEZN

Pin Name Pin Function

Ao-A17 Address Inputs

Qo-Q7 Data Outputs

OE/QOE* Output Enable

Vce Power (+5V)

Vss Ground

NC No Connection

* User Selectable Polarity

L sueg
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KM23C2001(G)

CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vgg Vin —-03to +7.0 \)
Temperature Under Bias Thias —10to +85 °C
Storage Temperature Tstg —55to +150 °C

* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERAT|NG CONDIT‘ONS (Voitage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit
Supply Voltage Vee 4.5 5.0 5.5 Vv
Supply Voltage Vss | 0 0 0 \
DC CHARACTERISTICS
Parameter Symbol Test Conditions Min Max Unit
. OE=Vy, f=5.0MHz
Operating Current lec all output open — 50 mA
Input Leakage Current I Vin=0 to Vcc — 10 A
Output Leakage Current o Vour=0 to V¢c — 10 pA
Input High Voltage, All Inputs Vin 22 Vee+0.3 Vv
Input Low Voltage, All Inputs Vi -03 0.8 Vv
Output High Voltage Level Vo lon = — 400pA 24 — \'
Output Low Voltage Level VoL loo=2.1mA — 0.4 \
CAPACITANCE (1.=25°C, f=1.0MHz)
Parameter Symbol Test Conditions Min Max Unit
Output Capacitance Cour Vour =0V — 8.0 pF
Input Capacitance Cin Vin=0V - 8.0 pF
Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION
OE/OE Mode Data Power
L/H Operating High-Z Active
HIL Operating Dour Active

L ims ugg
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KM23C2001(G) CMOS MASK ROM

AC CHARACTERISTICS
TEST CONDITIONS (T.=0°C to +70°C, Voc=5V +10%, unless otherwise noted.)

Item Value
Input Pulse Levels 0.6V to 2.4V
Input Rise and Fall Times 10ns
Input and Output Timing Levels 0.8V and 2.0V
Output Loads 1 TTL Gate and C_=100pF 1
READ CYCLE
KM23C2001-15 | KM23C2001-20 | KM23C2001-25
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time tre 150 200 250 ns
Address Access Time tan 150 200 250 ns
Output Enable Access Time toe 70 90 110 ns
Output Disable to Output High-Z tor 30 40 50 ns
Output Hold from Address Change ton 0 0 0 ns

TIMING DIAGRAM

READ
ADD X ADD1 X ADD2 X

toE —=— taA —] l— toF

OE: Active Low

I
OE/OE X X

OE: Active High

toH

Dour m VALID DATA VALID DATA E—_
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KM23C2001(G) CMOS MASK ROM

PACKAGE DIMENSIONS
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2001)

Units: Inches (millimeters)
1.650(41.91)

0~15
Riinininininininininininininin — '

) O O 535 (13.59) 600 (15.24)
O s
O O O O e e e — ;Z

060 (1.52) ; , .008 (0.20) }
TYP [ 015 (0.38)
015 (0.38) 200 (5.08)
MIN MAX

[ A\

% A
016 (0.41) 1100 (2.54)
1022 (0.59)

21156 (2.92)
TYP

MIN

32 LEAD SMALL OUTLINE PACKAGE (KM23C2001G)

-—T———_— 0.806 (20.47) et ] '-—_L—o.ooa (0.20)
HAHAHAAARAEA AR ffj;mmwm

i
S

1 0.053 (1.35)

\ 4
——0.45 (11.43)——|
556 (14.12)

EEEEEER LT R R RN L

0.118 (3.00)
MAX
0.050 (1.27) ‘ 0.016 (0.41)
— 0.108 (2.74)
TYP TYP
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KM23C2001A(G)

CMOS MASK ROM

2M-Bit (256K x 8) CMOS MASK ROM
FEATURES

* 262,144 x 8 bit organization

» Fast access time: 100ns (max.)

* Supply voltage: single + 5V

e Current consumption

Operating: 40mA (max.)

« Fully static operation

* All inputs and outputs TTL compatible

e Three state outputs

e Package: 32-pin, 600 mil, plastic DIP
(JEDEC standard)
32-pin, 525mil, plastic SOP

FUNCTIONAL BLOCK DIAGRAM

A7 —=—]
. X MEMORY CELL
. BUFFERS MATRIX
AND
. DECODER (262,144 x 8)
. ———e
L]
.
. Y SENSE AMP
. BUFFERS — DATA OUT
. AND 1 BUFFERS
DECODER
Ap —=]
.« e e
Qo Q7
CONTROL
__ LOGIC
OE/OE —=—f

GENERAL DESCRIPTION

The KM23C2001A is a fully static mask programmable
ROM organized 262,144 x 8 bit. It is fabricated using
silicon-gate CMOS process technolcy;y.

This device operates with a5V single power supply, and
all inputs and outputs are TTL compatibie. Because of
its asynchronous operation, it requires no external clock
assuring extremely easy operation.

It is suitable for use in program memory of micro-
processor, and data memory, character generator.

The KM23C2001A is packaged in a 32-DIP, andthe
KM23C2001AG in a 32SOP, provides polarity pro-
grammable OE buffer as user option mode.

PIN CONFIGURATION

\J

Ayz E (o] E Vee
OE/OE,N.C [2] [31] OE,/GE,/N.C

A1s E E N.C

A2 [Z E A1

A7 5] 28] Ava

Ag E ? = E Ag

MEL 0 Q8 [ A

Az Eﬁ g ; E Aso

Aq [1 - EO—E

Ao [12] 21 o7

Qo |13 E]Qe

Q2 IE E] Q4

vss [16] E Q3
Pin Name Pin Function
Ag-A17 Address Inputs
Qo-Q7 Data Outputs
OE/QE* Output Enable
Vee Power (+5V)
Vss Ground
NC No Connection

* User Selectable Polarity

L5 hsurig
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KM23C2001A(G)

CMOS MASK ROM

ABSOLUTE MAXIMUM RATINGS

Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03to +7.0 \
Temperature Under Bias Toias —-10to +85 °C
Storage Temperature Tstg -55to +150 °C

* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0 to 70°C)

Item Symbol Min Typ Max Unit W
Supply Voltage Vee 4.5 5.0 55 v
Supply Voltage Vss 0 0 0 \"
DC CHARACTERISTICS
Parameter Symbol Test Conditions Min Max Unit
: OE=Vy, f=5.0MHz
Operating Current lec all output open — 40 mA
Input Leakage Current m Vin=0 to Vcc — 10 uA
Output Leakage Current lo Vour=0 to Vgc — 10 uA
Input High Voltage, All Inputs Vi 2.2 Vee+ 0.3 Vv
Input Low Voltage, All Inputs Vi -0.3 0.8 \"
Output High Voltage Level Vou lon = — 400pA 24 — \
Output Low Voltage Level VoL loo=2.1mA — 0.4 Vv
CAPACITANCE (1.=25°C, f=1.0MHz)
Parameter Symbol Test Conditions Min Max Unit
Output Capacitance Cour Vour=0V — 8.0 pF
Input Capacitance Ci Vin=0V - 8.0 pF
Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION
OE/OE Mode Data Power
LH Operating High-Z Active
HIL Operating Dour Active
234
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KM23C2001A(G) CMOS MASK ROM

AC CHARACTERISTICS
TEST CONDITIONS (T,=0°C to +70°C, Vcc =5V + 10%, unless otherwise noted.)

Item Value

Input Pulse Levels 0.6V to 2.4V

input Rise and Fall Times 10ns

Input and Output Timing Levels 0.8V and 2.0V

Output Loads 1 TTL Gate and C_=100pF

READ CYCLE
KM23C 2001A(G)-10 | KM23C2001A(G)-12 | KM23C2001A(G)-15
Parameter Symbol Unit
Min Max Min Max Min Max

Read Cycle Time tre 100 120 150 ns
Address Access Time tan 100 120 150 ns
Output Enable Access Time toe 50 60 70 ns
Output Disable to Output High-Z tor 20 20 30 ns
Output Hold from Address Change ton 0 0 0 ns

TIMING DIAGRAM

READ
ADD X ADD1 X ADD2 X

tRc
OE: Active Low i—‘*‘OE—"— taa — r-—-tm:
- X

OE: Active High

toH

Dour m VALID DATA m VALID DATA E—
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KM23C2001A(G) CMOS MASK ROM
PACKAGE DIMENSIONS
32 LEAD PLASTIC DUAL IN LINE PACKAGE (KM23C2001A) Units: Inches (millimeters)
1,650 (41.91)
0~15°

OO OO T ’

N

> O O 535 (13.59) 600 (15.24)
O |
OO0 OO asAJ
060 (1.52) ’ .008 (0.20) }
Tvp 1T .015 (0.38)
.015(0.38) .200 (5.08)
MIN MAX

l .016 (0.41)
1022 (0.59)

1100 (2.54) ' 115 (2.92)
TYP MIN

32 LEAD SMALL OUTLINE PACKAGE (KM23C2001AG)

b 0.806 (20.47)

HEAAAAAARAR

il

S——

] I-———o.oos (0.20)

il

)

|—~——0.45 (11.43) ——
0.556 (14.12)

BEOBdBEdBEBE b o

[

‘—r—o,om (0.79)

i
S

—L 0.053 (1.35)

[

112

0.016 (0.41)
TYP

0.118 (3.00)
MAX

0.108 (2.74)
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KM23C2100

CMOS MASK ROM

2M-Bit (256K x 8/128K x 16) CMOS MASK ROM

FEATURES

e Switchable organization
Byte Mode: 262,144 x 8
Word Mode: 131,072 x 16
* Fast access time: 150ns (max.)
¢ Supply voltage: single +5V
e Current consumption
Operating: 50mA (max.)
Standby: 100.A (max.)
o Fully static operation
¢ All inputs and outputs TTL compatible
¢ Three state outputs
* Polarity programmable chip enable and
output enable pin
e Package: 40-pin (600 mil, plastic DIP)

FUNCTIONAL BLOCK DIAGRAM

GENERAL DESCRIPTION

The KM23C2100 is a fully static mask programmable
ROM fabricated using silicon-gate CMOS process
technology, and is organized either as 262,144 x 8 bit
(byte mode) or as 131,072 x 16 bit (word mode) depend-
ing on BHE voltage level. (See mode selection table).

This device operates with a 5V single power supply, and
all inputs and outputs are TTL compatible. Because of
its asynchronous operation, it requires no external clock
assuring extremely easy operation.

It is suitable for use in program memory of micro-
processor, and data memoyy, character generator.

The KM23C2100 is packaged in a 40-DIP, provides
polarity programmable CE and OE buffer as user option
mode.

Avs X MEMORY CELL
. Buffers ' MATRIX
. and

(131,072 x 16)/

: o
: Decoder (262,144 x 8)
L]
L]
R v i SENSE AMP
. Buffers — DATA OUT

A and BUFFERS

0 —=—] Decoder

A—!——]

} * a4 o

Qo/Qs Q7/Q15

CEICE —
ot —| oo
BHE —=f
Pin Name Pin Function
Aog-Ass Address Inputs
Qo-Qi4 Data Outputs
Qis/A-1 Output 15 (Word mode)/
LSB Address (Byte mode)

BHE Word/Byte Selection
CEI/CE* Chip Enable
OE/OE* Output Enable
Vee Power (+ 5V)
Vss Ground
NC No Connection

* User Selectable Polarity

PIN CONFIGURATION
ne [1]O U 0] Ag
A7[2] 39] A
As E 37| A
A4 [5] 36] Ar2
A3 E A3
Az [7:

A1E

34| Aya
33| A1s

Ao [9: g 32] Ate
CEICE [10 o) 31| BHE
Vss |11 g 30| Vss
OE/OE [12 © 29] Qs/A-1
Qo [13] 28] Q7
QB[E 27| Qs
1 [15] 26] Qs
Qo [16] 25] Q3
Q2 E 24| Qs
Q1o {18 23|Qy2
Q3 [19 22] Qs
Q11 [E 21| Vce

s v
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KM23C2100 CMOS MASK ROM
ABSOLUTE MAXIMUM RATINGS
Item Symbol Rating Unit
Voltage on Any Pin Relative to Vss Vin -03to +7.0 v
Temperature Under Bias Thias -10to +85 °C
Storage Temperature Tstg -55to +150 °C

* Permanent device damage may occur If “ABSOLUTE MAXIMUM RATINGS” are exceeded. Functional operation
should be restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vgs, Ta=0 to 70°C)

Item Symbol Min Tvp Max Unit
Supply Voltage Vee 4.5 5.0 5.5 \"
Supply Voltage Vss 0 0 0 \"
DC CHARACTERISTICS
Parameter Symbol Test Conditions Min Max Unit
. CE=0E=V,, f=5.0MHz
Operating Curre—nf | lec all output open — 50 mA
Standby qurﬂwt (TTl:) ] lsg1 CE= Vi, all output open — 1 mA
Standby Current (CMOS) Iss2 CE = Vg, all output open — 100 uA
Input Leakage Current lu Vin=0 to Vec — 10 rA
i OutputrLeakage Current lLo Vour=0 to Vge — 10 uA
Inp_qLHigh Voltage, All Inputs Viu 2.2 Vee+0.3 \"
Input Low Voltage, All Inputs | Vi -03 0.8 Vv
Output High Voltage Level Vou lon = —400uA 2.4 — \"
Output Low Voltage Level VoL lo.=2.1mA — 0.4 Vv
‘CAPACITANCE (1.=25°C, f=1.0MH2)
Parameter Symbol Test Conditions Min Max Unit
Output Capacitance Cour Vour =0V — 8.0 pF
Input Capacitance Cin Vin=0V — 8.0 pF
Note: Capacitance is periodically sampled and not 100% tested.
MODE SELECTION
CEICE OE/OE BHE Qs/A-1 Mode Data Power
L/H X X X Standby High-Z Standby
H/IL L/H X X Operating High-Z Active
H Output Operating QoQys: Dour Active
HIL H/L . Qo-Q7: Dour ;
L Input Operating QsQs: High-Z Active
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KM23C2100 CMOS MASK ROM

AC CHARACTERISTICS

TEST CONDITIONS (T,=0°C to +70°C, Vo =5V + 10%, unless otherwise noted.)

Item Value
Inppt PulseWLeveIs 0.6V to 2.4V
Input Rise and Fall Times 10ns
Inp&ﬂd Qutpu! Iimlng Levels 0.8V and 2.0V
Output Loads .1 TTL Gate and C_ = 100pF
READ CYCLE
KM23C2100-15 | KM23C2100-20 | KM23C2100-25
Parameter Symbol Unit
Min Max Min Max Min Max
Read Cycle Time tre 150 200