




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































NN Interface Circuits

LM55107A/LM75107A,LM55108A/LM75108A,
LM163/LM363 dual line receivers
LM75207,LM75208,LM363A dual MOS sense amplifiers

general description features

The nine products described herein are TTL 8 High speed 17 ns typ
com.patnl.)le dual high speed circuits mten.ded. for ® TTL compatible

sensing in a brcad range of system applications.

While the primary usage will be for line receivers ® Input sensitivity £10mV or £25 mV
or MOS sensing, any of the products may effec- ®  Input common-mode range 3V
tively be used as voltage comparators, level trans- ® High input impedance with normal Vce, or

lators, window detectors, transducer preamplifiers, v - ov
and tn other sensing applications. As digital line cc
receivers the products are applicable with the
LM55109/LM75109 and LM55110/LM75110 com-
panion drivers, or may be used in other balanced
or unbalanced party-line data transmission systems.
The improved input sensitivity and delay specifi- Sensitivity guaranteed over full common-mode
cations of the LM75207, LM75208 and LM363A range

make them ideal for sensing high performance
MOS memories as well as high sensitivity line
receivers and voltage comparators. TRI-STATE®
products enhance bused organizations. ® Standard supply voltages 5V

Strobes for channel selection
TRI-STATE outputs for high speed buses

VEIET BO0ZSLNT LOZSLINT E9ENT/EOLINNT
‘'V8OLSLINT/V8OLSSINT VLOLSLNT/VLOLSSIN

Dual circuits

Logic input clamp diodes
® 14 pin cavity or molded dual-in-line package

connection diagrams

Dual-In-Line Package Dual-In-Line Package
INPUT INPUT OUTPUT  STROBE INPUT INPUT OUTPUT  STROBE
Vec* e 24 1] Ne 2 Ve Veoo 28 28 N b 2
14 13 12 11 10 9 8 lll 13 12 Il' Il_ll |9 8

1 2 3 4 5 6 7 1 F 4 g 6 7

&

INPUT INPUT NC OUTPUT  STROBE  STROBE GND INPUT INPUT OUTPUT  STROBE  DISABLE GND
1A 18 1w 16 s 1A 18 1y 16 o

TOP VIEW TOP VIEW

product selection guide

TEMPERATURE- 55°C <Tp <+125°C 0°C < Tp <+70°C
PACKAGE- CAVITY DIP CAVITY OR MOLDED DIP
INPUT SENSITIVITY- 25 mV +25 mV 10 mv
OUTPUT LOGIC!
TTL Active Pull up LM55107A LM75107A LM75207
TTL Open Collector LMS55108A LM75108A LM75208
TTL TRI STATE LM163 LM363 LM363A




LM55107A/LM75107A,LM55108 A/LM75108A,
LM163/LM363,LM75207,LM75208,LM363A

absolute maximum ratings

Supply Voltage, VCC+ v Strobe Input Voltage 55V
Supply Voltage, Ve~ -7V Storage Temperature Range -65°C to +150°C
Differential Input Voltage 16V Power Dissipation 600 mW
Common Mode Input Voltage 5V Lead Temperature (Soldering, 10 sec) 300°C

operating conditions

LMS55107A, LM75107A, LM75207
LM55108A, LM75108A, LM75208
LM163 LM363, LM363A
MIN NOM MAX MIN NOM MAX
Supply Voltage Vet 4.5V 5V 5.5V 4.75V 5V 525V
Supply Voltage Voo™ —4.5V -5V -5 5V -4 75V -5V -5.25V
Operating Temperature Range -55°C to +125°C 0°C to +70°C

typical applications

Line Receiver Used in a
Party-Line or Data-Bus System

RECEIVERS

STROBE

TWISTED PAIR
TRANSMISSION
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LINE RECEIVERS ARE
LM75107/LM75108
INHIBIT
LINE DRIVERS ARE
LM55109/LMS5110
OR DM7831

DRIVERS

Line Receiver Used in MOS Memory System
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| SENSE LINE
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DRIVERS
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22
LM55107A/LM75107A, LM55108A/LM75108A >3
. @ o
dc electrical ch isti Q3
c electrical characteristics (Tyy <Ta <Tyax) hS 3
LIMITS g >
PARAMETER CONDITIONS LM55107A/LM75107A LM55108A/LM75108A UNITS g’, >
MIN TYP MAX MIN TYP MAX w g
~ ~
High Level Input Current Veet = Max, Vee™ = Max, o
Into 1A, 1B, 2A or 2B (I,) Vio =056V, V,c =3V to 3V 30 s 3 s HA g -
‘. - o
Low Level Input Current Vee" = Max, Vee ™ = Max, ~10 ~10 uA a ~
Into 1A, 1B, 2A or 2B (1) Vip =2V, Vic = 3V to 3V N >
High Level Input Current Veet = Max, Vee™ = Max, P
Into 1G or 2G (I,44) Vi) =24V 40 40 HA 8 E
*= -= 1
High Level Input Current Vee™ = Max, Vee N Max, T 1 mA ron
Into 1G or 2G (1) Vi) = Max Vee g 7]
- -—
Low Level Input Current Veet = Max, Vee™ = Max, _ _ ~
Into 1G or 2G (I,,) ViLs) =04V 16 16 mA (3] 8
‘o - N
High Level Input Current Vee™ = Max, Vee ™ = Max, 80 80 uA o >
Into'S (hy) Vins) =24V 0 N
-
High Level Input Current Veet = Max, Vo™ = Max, S
Into'S (1) Vins) = Max Vet 2 2 mA E E
Low Level Input Current Veet = Max, Vee™ = Max, B . [(3)]
32 32 mA w
Into S () ViLs) =04V » 8
Veet = Min, Vg™ = Min, w o0
c:)”l:‘a":"(f} O“)"’“‘ ILoao = ~400uA, V,p = 25 mV, 24 v > >
9¢ Vou Vic = =3V to 3V :
Veet =Min, Vg™ = Min,
b‘;‘;:::":\'/o“;"“' lsink = 16 mA, Vip = =25 mV, 04 04 v
9¢ VoL Vic = =3V to 3V
High Level Output Veet =Min, Vee™ = Min
A
Current (lgn) Vou = Max Vt:t:+ 20 *
Short Circuit Output 4o - _ _
Current (Ios) Vee™ = Max, Vee™ = Max 18 70 mA
High Logic Level Supply Veet = Max, Vee™ = Max, A
Current From Vee (leen®) Vip = 25mV, T = 25°C 18 30 18 0 m
High Logic Level Supply Veet = Max, Vee™ = Max,
- -84 -15 A
Current From Vee (Icen™) Vip =26 mV, T, =25°C 84 15 8 ™
Input Clamp Voltage on Veet =Min, Vg™ = Min, - 15 - 15 v
GorS(Vy) Iy =—12mA, T4 = 25°C
. . . A _ °
ac switching characteristics (vcc* =5V, Vec™ = -5V, Ta = 25°C)
LumITs
PARAMETER CONDITIONS LM55107A/LM75107A LM55108A/LM75108A UNITS
MIN TYP MAX MIN TYP MAX
Propagation Delay Time, Low to High
Level, From Differential Inputs A and R, =390%, C__ =50 pF 17 25 ns
B to Output (Note 1) (tp_ (D))
Propagation Delay Time, Low to High
Level, From Differential Inputs A and R, =390Q,C_ = 15 pF 19 25 ns
B to Output (Note 1) (tpy 1 (p))
Propagation Delay Time, High to Low
Level, From Differential Inputs A and Ry =390, C_ =50 pF 17 25 ns
B to Output (Note 1) (tpy(p))
Propagation Delay Time, High to Low
Level, From Differential Inputs A and R, =390Q,C, =15 pF 19 25 ns
B to Output (Note 1) (tpry (o))
Propagation Delay Time, Low to High
Level, From Strobe Input G or S to R =390%, C_ =50 pF 10 15 ns
Output (tpLm(s))
Propagation Delay Time, Low to High
Level, From Strobe Input G or S to R, =3908,C_ = 15 pF 13 20 ns
Output (tp_ns))
Propagation Delay Time, High to Low
Levei, From Strobe Input G or S to Ry =390%2, C =50 pF 8 15 ns
Output (tpyi(s))
Propagation Delay Time, High to Low
Level, From Stiobe Input G or S to R =39052, C_ - 15pF 13 20 ns
Output (tpy(s))
Note 1: Differential input is +100 mV to -100 mV pulse. Delays read from 0 mV on input to 1.5V on output.
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LM55107A/LM75107A,LM55108A/LM75108A,

LM163/LM363,LM75207,LM75208,LM363A

LM75207, LM75208
dc electrical characteristics (0°c<T, <+70°C)

LiMITS
PARAMETER CONDITIONS LM75207 LM76208 UNITS
MIN TYP MAX MIN TYP MAX
High Level Input Current V.;c+ =Max, Ve~ = Max,
Into 1A, 1B, 2A or 2B (I,4) Vio =05V, Vic = -3V to 3V 30 & 30 7% HA
Low Level Input Current Veet = Max, Vo™ = Max, “10 10 A
Into 1A, 1B, 2A or 28 (1) Vip = =2V, V)¢ = -3V 10 3V H
High Level Input Current Veet = Max, Vee™ = Max,
4
Into 1G or 2G (Iyy) Vine = 24V 0 40 A
High Level Input Current Ve = Max, Vee™ = Max, 1 ] mA
Into 1G or 2G (1) Vins) = Max Vet
Low Level Input Current Vee® = Max, Ve ™ = Max, . »
Into 1G or 2G (1) Vie = 04V e 16 mA
High Level Input Current Vet = Max, Vo™ = Max,
In10'S (1) Vi) =24V 80 80 HA
High Level Input Current Vet = Max, Vee™ = Max, 2 2 mA
Into S (1) Vin(s) = Max Vect
Low Level Input Current Veet = Max, Vee™ = Max, _ »
Into S (1) Vi) =048V 32 32 mA
Veet = Min, Vg™ = Min,
c:-’l:‘a‘:"(ﬂ °“)‘°‘“ ILoap = ~400uA, V,p = 10 mV, 24 v
9¢ Von Vic = =3V to 3V
Veet =Min, Vee™ = Min,
vow Level Output lsm = 16 mA, Vip ==10 mV, 04 04 v
age Voo Vic = -3V to 3V
High Level Output Veet =Min, Vee™ = Min
Current (loy) Vou = Max Vet 250 A
Short Circust Output 4 - - =
Current (log) Veet = Max, Vee ™ = Max 18 70 mA
High Logic Level Supply Veet = Max, Ve ™ = Max,
18 30 18 30 A
Current From Vee (leen®) Vip = 10mV, T, = 25°C m
High Logic Level Supply Veet = Max, Ve ™ = Max,
-84 =15 -84 =15 mA
Current From Ve (leen™) Vip =10mV, T, = 25°C
Input Clamp Voltage on Veet = Min, Vee™ = Min, - 18 -1 15 v
GorS(Vy) Iy =—12mA, T4 = 25°C :
. . - . - °
ac switching characteristics (vcct =5V, Vge =5V, Ta =25°C)
LMITS
PARAMETER CONDITIONS LM75207 LM75208 UNITS
MIN TYP MAX MIN TYP MAX
Propagation Delay Time, Low to High
Level, From Differential Inputs A and R =470Q,C =15 pF 35 ns
B to Output (Note 1) (tpyn(p))
Propagation Delay Time, Low to High
Level, From Differential inputs A and RL =470, C_ = 15 pF 35 ns
B to Output (Note 1) (tp_ (o))
Propagation Delay Time, High to Low
Level, From Differential Inputs A and R_ =4708, C_ = 15 pF 20 ns
B to output (Note 1) (tpp(p))
Propagation Delay Time, High to Low
Level, From Differential Inputs A and R =470Q,C_ = 15pF 20 ns
B to Output (Note 1) (tpy(p))
Propagation Delay Time, Low to High
Level, From Strobe Input G or S to Ry =470Q, C_ = 15pF 17 ns
Output (tpL sy}
Propagation Delay Time, Low to High
Level, From Strobe Input G or S to R =4708,C_ = 15 pF 17 ns
Output (tprs))
Propagation Delay Time, High to Low
Level, From Strobe Input G or S to Ry =470Q, C_ = 15 pF 17 ns
Output (tpuL(s))
Propagation Delay Time, High to Low N
Level, From Strobe Input G or S to R, =470, C_ =15 pF 17 ns
Output (ten (s))

Note 1: Differential input is +10 mV to —30 mV pulse. Delays read from 0 mV on input to 1.5V on output.
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LM163/LM363

dc electrical characteristics (Tyy <Ta <Tuax)

VEIENT 80ZSLINT LOZSLINT EIEWT/EOLINN
‘'V8OLSLWT/V80LSSINT VLOLSLWT/VLOLSSINT

LIMITS
PARAMETER CONDITIONS LM163/LM363 UNITS
MIN TYP MAX

High Level Input Current Veet = Max, Vg™ = Max, 20 75 A
Into 1A, 1B, 2A or 28 (I,) Vio =05V, Vic = =3V to 3V u
Low Level Input Current Vet = Max, Vo™ = Max, -10 A
Into 1A, 1B, 2A 0r 2B (I, ) Vip = =2V, Vi = -3V to 3V L
High Level Input Current Vee't = Max, Vee™ = Max,
Into 1G, 2G or D () Vins) =24V 40 HA
High Level Input Current Veet = Max, Ve ™ = Max, 1 mA
Into 1G,2G or D (l,) Vins) = Max Vet
Low Level Input Current Veet = Max, Ve ™ = Max, 16 mA
Into D (I,.) Vi) =04V .
Low Level Input Current Vet = Max, Vee™ = Max, 40 A
Into 1G or 2G (I, ) Vino) = 2V, Vi) =0 4V a
Low Level Input Current Veet = Max, Vg™ = Max, 16 mA
Into 1G or 2G (I,) ViLip) =08V, Vy ) =04V

Veet =Min, Vee™ = Min,
High Level Output

1 = A, V, 4
Voltage (Vou) LOAD ~ 2mA, Vip = 25mV, 2 v

Vico) =

Veet =Min, Vee™ = Min,
\';:‘::a“"(’;',o";”“‘ lsink = 16 MA, V)p =25 mV, 04 v

9¢ Vou Vi) =08V, Vic = =3V to 3V
Output Disable Current Veet = Max, Vee™ = Max, 40 uA
(lop) Vineo) = 2V, Vour =24V
Output Disable Current Vet = Max, Vee™ = Max, a0 A
(lop) Vin) =2V, Vour =04V
Short Circuit Output vcct =Max, V_(p) =08V, 18 70 mA
Current (lgg) Vee™ = Max
High Logic Level Supply Veet = Max, Ve ™ = Max, 2 %0 mA
Current From Ve (Ieen ) Vip =25 mV, T =25°C
High Logic Level Supply Veet = Max, Ve ™ = Max, P -5 .
Current From Ve ™ (Igen™) Vip =25mV, T, =25°C
Input Clamp Voltage on Veet =Min, Vee™ = Min, - s v
GorD (V) v =—12mA, T, =25°C
ac switching characteristics (v.c* =5V, Vo™ =5V, Ta =25°C)
LIMITS
PARAMETER CONDITIONS LM163/LM363 UNITS
MIN TYP MAX
Propagation Delay Time, Low to High
Level, From Differential Inputs A and R =390Q, C,_ =50 pF 17 25 ns
B to Output (Note 1) (tpy (o))
Propagation Delay Time, High to Low
Level, From Differential Inputs A and R, =390%, C_ =50 pF 17 25 ns
B to Output (Note 1) (tpy(p))
Propagation Delay Time, Low to High
Level, From Strobe Input G to R_ =3909, C_ =50 pF 10 15 ns
Output (tey(s))
Propagation Delay Time, High to Low
Level, From Strobe Input G to Ry =3908, C, =50 pF 8 15 ns
Output (teny (s))
Disable Low to High to Output High . -
0 OFF fta) R_ =390Q,C, =5pF 20 ns
Disable Low to High to Output Low
= =5pF
1 Off (1) R_ =390Q,C_=5p 30 ns
Disable High to Low to Output Off
R_=1 =50 pF
o High {tin) L=1ktoOV,C_=50p 25 ns
/ £

Disable High to Low to Output Of R, =390, C, = 50 pF 25 ns

to Low (tyg)

Note 1: Differential input is +100 mV to -100 mV pulse. Delays read from 0 mV on input to 1.5V on output.
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LM55107A/LM75107A,LM55108A/LM75108A,
LM163/LM363,LM75207,LM75208,LM363A

LM363A

dc electrical characteristics (©0°c<T, <+70°C)

LIMITS
PARAMETER CONDITIONS LM363A UNITS
MIN TYP MAX
High Level Input Current Veet = Max, Vg™ = Max, 30 75 A
Into 1A, 18, 2A 0r 28 (1) Vip =05V, V¢ = =3V to 3V K
Low Level Input Current Veet = Max, Ve ™ = Max, ~10 A
Into 1A, 1B, 2A or 2B (1)) Vip = -2V, Vic = -3V to 3V u
High Level Input Current Veet = Max, Vo™ = Max,
Into 1G, 2G or D (1) Vins) = 24V 40 HA
High Level Input Current Vee ' = Max, Ve~ = Max, 1 mA
Into 1G, 2G or D (l,) Vins) = Max Veet
Low Level Input Current Veet = Max, Ve ™ = Max, -16 mA
Into D (k) ViL) =04V ‘
Low Level Input Current Veet = Max, Ve ™ = Max, —40 A
Into 1G or 2G (I,.) Vo = 2V, ViLia) = 0 4V u
Low Level Input Current Veet = Max, Ve ™ = Max, 16 mA
Into 1G or 2G (I ) ViLio) =08V, V(g = 04V
High Level Output Veet = Min, Vee™ = Min,
Voltage (Vo) lLoap ==2mA, Vip =10 mV, 24 \2
ViLio) =08V, V¢ = -3V to 3V
Low Level Output Vet = Min, Vee™ = Min,
Voltage (Vo) Isink =16 mA, Vip ==10 mV, 04 Vv
ViLor =08V, Vi = -3V 1o 3V

Output Disable Current Veet = Max, Vee™ = Max, 0 WA
(lop) Vino) =2V, Vour =24V
Output Disable Current Veet = Max, Vee™ = Max, —40 uA
{lop) Vinio =2V, Vour =04V
Short Circuit Output vccf =Max, Vo) =08V, -18 70 mA
Current (log) Vee™ = Max
High Logic Level Supply Vee't = Max, Vee™ = Max,

A A
Current From Vet (Icent) Vip =10 mV, T4 =25°C % 0 m
High Logic Level Supply Veet = Max, Ve ™ = Max, 84 15 mA
Current From Ve~ (lcen™) Vip =10 mV, Ta = 25°C
Input Clamp Voltage on Vcc’ =Min, Vee™ = Min, = 15 v
GorD (V) Iy =—12mA, T4 = 25°C

ac switching characteristics (vcct=5V, Ve =-5V, Ta =25°C)
B LIMITS
PARAMETER CONDITIONS LM363A UNITS
MIN TYP MAX
Propagation Delay Time, Low to High
Level, From Differential Inputs A and R, =470Q,C_ =15pF 35 ns
B to Output (Note 1) (tp n(p))
Propagation Delay Time, High to Low
Level, From Differential Inputs A and Ry =4708,C_ =15 pF 20 ns
B to Output (Note 1) (tpp (o))
Propagation Delay Time, Low to High
Level, From Strobe Input G to Ry =470, C_ = 15 pF 17 ns
Output (tepn(s))
Propagation Delay Time, High to Low
Level, From Strobe Input G to R_ =470, C_ = 15 pF 17 ns
Output (teuy (s))
Disable Low to High to Output High
RL =470Q,C_ =5pF
1 Off (1) L 092, CL =5 p 20 ns
Disable Low to High to Output Low
=47 =
1 0ff (tgn) Ry 092, C_ =5pF 30 ns
Disable' High to Low to Output Off _ _
10 Hugh {tos] R =1ktoOV,C, = 15pF 25 ns
ff

Disable High to Low to Output Off_ R, = 4702, C_ = 15 pF 25 s

to Low (tyg)

Note 1: Differential input is +10 mV to -30 mV pulse. Delays read from 0 mV on input to 1.5V on output.
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schematic diagrams

LM55107A/LM75107A, LM75207
LM55108A/LM75108A, LM75208
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LM75324

N

N

LM75324 memory driver with decode ihputs

general description

The LM75324 1s a monolithic memory driver
which features two 400 mA (source/sink) switch
pairs along with decoding capability from four
address lines Inputs B and C function as mode
selection lines (source or sink) while lines A and
D are used for switch-pair selection (output pair
Y/Z or W/X).

features

® Qutput capability 400 mA

High voltage outputs

Dual sink/source outputs

Interface Circuits

Internal decoding and timing circuitry

Fast switching times
Operation
DTL/TTL compatible

Input clamping diodes

0°C to +70°C

schematic and connection diagrams

O Vee
g ouTPUT W
O (sink)

A
-
QUTPUT X
O (S0URCE)
O SOURCE

COLLECTORS

oUTPUT Z
—O (sink)
>
>
—O GND

y

OUTPUT ¥
O (sounce)

TIMING
INPUTS
ADDRESS MODE SELZCT i
INPUTS (SOURCE/SINK)
© O—@—
SWITCH PAIR
SELECT
L_’ 0o %
Dual-In-Line Package (J)
ouTPUT OUTPUT SOURCE OUTPUT OUTPUT
Y LLEC X
2 (SINK) Vcc  (SOURCE) TORS (SOURCE) (SINK) 1
16 15 14 13 12 11 10 9
L;L_IAI_<H _T[:r.'
h 1
|| 2 [1 4 B |s 7 8
NC A 8 c E F G ADDRESS
INPUT O
ADDRESS INPUTS TIMING INPUTS
GND 1 AND GND 2 ARE TO BE USED INPARALLEL
10p viEw

Dual-In-Line Package (N)

ouTPUT OUTPYUT  SOURCE  OUTPUT OuTPUT
Y COLLEC X
ISINK) Vee (SOURCE) TORS  (SOURCF) (SINK) GND
1 13 12 1 10 I! L)
l_—_1 ]
T |
8 |
] I - °
1 1
1 2 3 l4 5 'IT 7
8 € G ADDRESS
INPUT D
ADDRESS INPUTS TIMING INPUTS
TOP VIEW
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absolute maximum ratings

Supply Voltage Vec (Note 1) 17V
Input Voltage (Note 2) 5.5V
Operating Case Temperature Range 0°C to +70°C
Continuous Total Power Dissipation at

(or Below) +70°C Case Temperature 800 mW
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

dc electrical characteristics (v = 14V, T¢ = 0°C to +70°C unless otherwise noted)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Input Voltage Required to Insure Logical
“1" At Any Input (V) Figure 1 35 v
Input Voltage Required to Insure Logical

1
0" At Any Input (Vin()) Figure 08 v
Logical ““1”* Level Address Input
Cu?:e:t (lmu);’ ress e Vin =5V, Figure 1 200 HA
Logical “1" Level T Input
C::?re:t (l:N(n;’ e e Vin =5V, Figure 1 100 HA
g |
lé:?:::" (?IN:;VGI Address Input Vin =0V, Figure 1 -6 mA
10"
Sink Saturation Voltage (Vg,,) Isink =420 mA, Ry =539, Figure 2 075 085 \
Source Saturation Voltage (Vyg) lsounce =~420mA, R, =475Q, 075 085 v
Figure 2
Output Reverse Current (Off State) (Iopg) Vin =0V, Figure 1 125 200 MA
o) N
g;:x()lly C)urrent, All Sources and Sinks Vi = OV, Figure 3 125 15 mA
cc

Supply Current, Either Sink Selected (lcc) Figure 4 30 40 mA
Supply Current, Either Source Selected (I¢c) Figure 4 25 35 mA
Input Clamp Voltage (V,) Iin =—12mA, T, = 25°C -15 v
ac switching characteristics (v = 1av, T¢ = 25°C)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Propagation Delay Time to Logical 1" 90 ns
Level, Source Output (tyqq) Ry; = 530, Ry, = 500, C, = 20 pF,
Propagation Delay Time to Logical 0" Figure § 50 N
Level, Source Output (t o) s
Propagation Delay Time to Logical 1" 110 n
Level, Sink Output (tog;) s
Propagation Delay Time to Logical “0" E" =r52f2, Cu =20pF, 40
Level, Sink Output (tpa) 1oure s
Sink Storage Time (t,) 70 ns

Note 1: Voltage values are with respect to network ground terminal.

Note 2: Input signals must be zero or positive with respect to network ground terminal
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LM75324

truth table

INPUTS

OUTPUTS

ADDRESS | TIMING

SINK | SOURCES | SINK

B C D|IE F G

w X Y z

XXX = =0o0|>»
X X X O = =
X X X = 0 0 =
X X X OO0 = =
X X O = = = =
X O X = = = =

O X X = = = =

ON | OFF | OFF | OFF
OFF | ON | OFF | OFF
OFF | OFF | ON | OFF
OFF | OFF | OFF| ON
OFF | OFF | OFF | OFF
OFF | OFF | OFF | OFF
OFF | OFF | OFF | OFF

test circuits and switching time waveforms

?——O Hay
sn

o
-—

Vwo—o % b--( 1!
TABLES '

(SEE NOTES)

qp_l

[MIN INDUCTIVE)

SOURCE
COLLECTORS
[_t:::)““

NOTES 1 CHECK Vi) AND Vi) PER TRUTH TABLE
NOTES 2 MEASURE I,y o) PER TEST TABLE

TESTED SEPARATELY

-0 3V

i —(O—
TEST | D—C D33
PER | I
TRUTH I
|
— T il
o —
Yo
: |
| K |
| \
—°Q—<
Z
g e
0 i b |
- < (ADORessweuts S .JI
NOTES 3 WHEN MEASURING by, ALL OTHER INPUTS ARE AT GND EACH INPUT IS
TEST TABLE FOR ljn(0)
TEST
APPLY 3.5V GROUND 1inio)
B,C, E F,andG Aand D A
B,C,E, F,and G Aand D D
A, D E F,and G Band C B
A,D,E F,and G Band C C
A, B C D, F and G E E
A, B,CD, E and G F F
A,B,C/ D, E and F G G

FIGURE 1. Vin(0). ViN(1). lIN(0)- 'iN(1), and IQFF
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test circuits and switching time waveforms (con’t)

sV [Tiwing iNeuTs !
Vee +av
3
| R
] 5302
15W
SOURCE
COLLECTORS f (NON mnumvt)‘uv
Tsink
L i :_mv__:mv
| L
| 1
! I
F A — | Vear
4 Pl
| - X
8
45V Ot SEE ’
TRUTH
TABLE I L] | Isounce
¢ # y L Oy
|
|
D

NOTE THIS PARAMETER MUST BE MEASURED USING PULSE TECHNIQUES t, = 500 ns, duty cycle < 1%

FIGURE 2. V(saT)

FMME INPUTS a

Vee +14v

|
| 530

15W
SOURCE
(NON INDUCTIVE)
COLLECTORS é v
._WQ_Q 13V
=1
O] .

_____._______“I“’_SB._!

FIGURE 3. Igc (All Outputs Off)
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LM75324

test circuits and switching time waveforms (con‘t)

435V

| TIMING INPUTS
|

NOTE 1 GNO A AND B, APPLY 435V TO C AND D,
AND MEASURE Icc (OUTPUT W (S ON)
NOTE 2 GND B AND D, APPLY +3 5V TO A AND C,
AND MEASURE Icc (OUTPUT Z 1S ON)
NOTE 3 GND A AND C, APPLY +3 5V TO B AND D,
0 4V AND MEASURE lcc (OUTPUT X IS ON)
NOTE 4 GND C AND D, APPLY +35V TO A AND 8,
AND MEASURE Icc (OUTPUT Y IS ON)

NOTES

|
-

|
|
|
A ¢
[}
1
8
+3 5V O] see —-¢
|
|
. ¢
[}
I

I
:

]
|
LADDRESS INPUTS _ ND a

FIGURE 4. Icc (One Output On)

B |

v Mg weuts

| Ay

] 530

sounce | 15W
COLLECTORS : (NON INDUCTIVE)

+3v

3
i

TID33

NOTE 1 THE INPUT WAVEFORM IS SUPPLIED BY A
GENERATOR WITH THE FOLLOWING CHARACTERISTICS
t =1, = 10 ns, DUTY CYCLE < 1%, AND Zoyr = 508
NOTE 2 WHEN MEASURING DELAY TIMES AT OUTPUT
X, APPLY +5V T0 INPUT D, AND GND A WHEN MEASUR
ING DELAY TIMES AT OUTPUT Y, APPLY +5V TO INPUT

:D_C A, AND GND D
INPUT B
45V Ot PULSE Ruz ¢ NOTE 3 C, INCLUDES PROBE AND JIG CAPACITANCE
SEE ] NOTE 4 UNLESS OTHERWISE NOTED ALL RESISTORS
uuzrs 1 i ARE 0 5W
1 L
e AN O —
I . i &
= 500 T 20 pF
tD"C I = <
[
- ————8y
500 ns |
5V
90%
INPUT
10% 10%
V— —_—

ouTPUT
XORY

FIGURE 5. Source-Output Switching Times
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test circuits and switching time waveforms (con’t)

Y [FiminG weuts - A
Vee ¢—0 1av
| R
!
SOURCE
COLLECTORS i (NON INDUCTIVE)
| ) _WQ_‘T aw
— - 1 | NOTE 1 THE INPUT WAVEFORM IS SUPPLIED BY A
A | GENERATOR WITH THE FOLLOWING CHARACTERISTICS
u b 1= 1 = 10 ns, DUTY CYCLE < 1%, Zour ~ 502
L | NOTE 2 WHEN MEASURING DELAY TIMES AT OUTPUT
| — A W, APPLY +5V TO INPUT D, AND GND A WHEN MEASUR
N . 0 4V ING DELAY TIMES AT OUTPUT 2, APPLY +5V TO INPUT
8 N/ A, AND GND D
V Ot
* SEE _L_¢ | NOTE 3 C, INCLUDES PROBE AND JIG CAPACITANCE
NOTE = p |
2 - L]

INPUT ¢ t
_E— PuLSE

¥
p
= : —Q—jb———-o ouTPUT
i S J
o ' Lo
I =
- - t"_‘ﬂ‘ﬁﬂ’"_'s__ S, Jd

+5V

INPUT

ouTPUT

FIGURE 6. Sink-Output Switching Times
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LM55325/LM75325

general description

The LM55325 and LM75325 are monolithic mem-
ory drivers which feature high current outputs as
well as internal decoding of logic inputs. These cir-
cuits are designed for use with magnetic memories

The circuit contains two 600 mA sink-switch
pairs and two 600 mA source-switch pairs Inputs
A and B determine source selection while the
source strobe (S;) allows the selected source turn
on In the same manner, inputs C and D determine
sink selection while the sink strobe (S,) allows the
selected sink turn on

Sink-output collectors feature an internal pull-up
resistor in parallel with a clamping diode connected
to Vcez This protects the outputs from voltage
surges assoclated with switching inductive loads

The source stage features Node R which allows
extreme flexibility in source cutrent seléction by
controlling the amount of base drive to each source
transistor This method of setting the base drive
brings the power associated with the resistor out-
side the package thereby allowing the circuit to

Interface Circuits

LM55325/LM75325 memory drivers

operate at higher source currents for a given
junction temperature If this method of source
current setting i1s not desired, then Nodes R and
Ryt can be shorted externally activating an
internal resistor connected from Vco to Node R
This provides adequate base drive for source
currents up to 375 mA with Vgep = 15V or
600 mA with Vgea = 24V.

The LM55325 operates over the full mihitary
temperature range of -55°C to +125°C, while the
LM75325 operates from 0°C to +70°C
features

® 600 mA output capability

® 24V output capability

® Dual sink and dual source outputs

® Fast switching times

® Source base drive externally adjustable

® |nput clamping diodes

® DTL/TTL compatible

schematic and connection diagrams

Veer

ADDRESS A O——1

STROBE §1

5

a“®

(3

<

Vecz

3 R

SOURCE
COLLECTORS

ouUTPUTW

ADDRESS 8

a
Y 'y
aK

L

=

ADORESS C 01

STROBE 2

¥

N qutruTx

55
5K;
P
¢

>

r
] \Ve Lo
[ 1K

¢ oUTPUT Y

a® aK

) 4

55

50
5K
50

v

e

®

g

¢ o ouTPUT Z

NODE
R

Dual-In-Line Package

Vo 8 Bur 0 7 Ve
Y Y Y Y Y Y W
1 2 I aI sl 6| 1| II
SOURCE A s) sz 3 Y GNo
COLLECTORS —_—
STROBES
TOP VIEW
ADDRESS INPUTS | STROBE INPUTS OUTPUTS
SOURCE SINK SOURCE| SINK SOURCE SINK
A B c D $1 2 w X Y z
L H| Xx X L H ON  OFF | OFF OFF
H L] x x L H OFF ON | OFF OFF
X x| L H H L OFF OFF| ON OFF
X X|H L H L OFF OFF | OFF ON
X X X X H H OFF OFF [ OFF OFF
H H H H X X OFF OFF | OFF OFF
H highlevel L low level X wrelevant
NOTE Not more than one output s 10 be on at 1y one ume
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2
bsolut i i &
absolute maximum ratings (3]
w
Supply Voltage Veey (Note 1) v N
Supply Voltage Vecp (Note 1) 25V (4]
Input Voltage (Any Address or Strobe Input) 55V N
Continuous Total Dissipation at (or Below) -
+70°C Free-Air Temperature (Note 2) 800 mW g
Operating Temperature Range  LM55325 -65°C to +125°C ~
LM75325 0°C to +70°C Q1
Storage Temperature Range ~65°C to +150°C w
Lead Tempei ature (Soldering, 10 sec) 300°C N
a
dc electrical characteristics
LmITs
PARAMETER CONDITIONS LMS5325 LM75325 UNITS
MIN TYP* MAX MIN TYP* MAX
High Level Input Voltage Figure 1 and 2 2 P v
(Vin)
Low Level Input Voltage Figure 3and 4 08 08 v
Vi)
Veer =45V, Veez =24V,
Input Clamp Voltage (V) iy =12 mA, T =25°C, -13 -17 13 -17 v
Figure 5
Source Collectors Terminal Veer =45V, Veea =24V, 500 200 uA
Off State Current (lggg) Full Range, Figure 1
Source Collectors Terminal Veer =45V, Veep =24V,
1 3 200 A
Off State Current (logg) Ta = 25°C, Figure 1 3 50 s
High Level Sink Output Veer =45V, Veeg =24V, 19 23 19 23 v
Voltage (Vou) louT =0V, Figure 2
Veer =45V, Veez = 15V,
Zalurano‘r: V(\)’Ilage Source R, = 249, lsounce ~ ~600 mA, 09 09 v
utputs™™ (Vsar) Full Range, (Note 3) Figure 3
Veer =45V, Veez = 165V,
za‘“'a"‘f’} voytage Source Ry =242, Isounce ~~600 mA, 043 07 043 | 075 v
utputs™* (Vsat) T = 25°C, (Note 3) Figure 3
Veer =45V, Vegp = 15V,
Gttt RL = 249, lgpc ~ 600 mA, 09 0o v
utputs SAT Full Range, (Note 3) Figure 4
Veer =45V, Veez = 15V,
galuratlo:\.vlo\lltage )Smk Ry, = 242, Ik ~ 600 mA, 043 07 043 075 v
utputs SaT Ta = 25°C, (Note 3) Figure 4
Input Current at Maximum Veer =55V, Voo =24V, f 1 mA
Input Voltage Address Inputs (I;) | V, =65V, Figure 5
Input Current at Maximum Veer =55V, Veea =24V, P 2 mA
Input Voltage Strobe Inputs (1) | V, =55V, Figure 5
High Level Input Current Veer =55V, Veea =24V, 3 20 3 40 A
Address Inputs (I;) V, =24V, Figure 5
High Level Input Current Veer =55V, Veeo =24V, 6 80 6 80 uA
Strobe Inputs (I;4) V, =24V, Figure 5
Low Level Input Current Veer =55V, Veez =24V, -1 -16 -1 -16 mA
Address Inputs (1;_) V, =04V, Figure 5
Low Level Input Current Veer =55V, Vecz =24V, - _32 2 32 mA
Strobe Inputs (1, ) V, =04V, Figure 5
Supply Current, All Sourcesand | Veeq = ? 5V, Vcea =24V, 14 2 14 22 mA
Sinks Off From Veey (lccorr) | Ta =25°C, Figure 6
Supply Current, All Sourcesand | Vceq = § 5V, Vgea =24V, 75 20 75 20 mA
Sinks Off From Veca (lccorr) | Ta =25°C, Figure 6
Supply Current From Ve, Veer =55V, Veez = 24;/. 55 70 55 70 mA
Eirther Sink On (Igcq) Isink =50 mA, Tp =25°C,
Figure 7
Supply Current From Veea, Vee1 =55V, Ve =24V,
Esther Source On (lcc2) Isounce =50 MA, Tp = 25°C, 32 50 32 50 mA
Figure 8
Note 1: Voltage values are with respect to network ground terminal
Note 2: For operation of LM55325 above +70°C free-air temperature, refer to Dissipation Derating Curve (Figure 12).
Note 3: These parameters must be measured using pulse techniques tyy = 200us, duty cycle < 2%
*All typical values are at Tp = 25°C
**Not more than one output i1s to be on at any one time
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LM55325/LM75325

ac switching characteristics (vgg, =5V, T, =25°C)
LIMITS
PARAMETER CONDITIONS UNITS
MIN TYP MAX
Propagation Delay Time, Low to High Veez =15V, R =24%, 25 50 ns
Level Output to Source Collectors (tp 1) C_ =25 pF, Figure 9
Propagation Delay Time, High to Low Veez = 15V, R =240, 25 50 ns
Level Output to Source Collectors (tpy ) C_ =25 pF, Figure 9
Transition Time, Low to High Level Veez =20V, R =1kQ, 55 ns
Output to Source Outputs (tt_y) C_ =25 pF, Figure 10
Transition Time, High to Low Level Veez =20V, R =1k, 7 ns
Output to Source Outputs (tp ) C_ =25 pF, Figure 10
Propagation Delay Time, Low to High Vcez = 15V, R = 24Q, 20 45 ns
Level Output to Sink Outputs (tp ) C_ =25 pF, Figure 9
Propagation Delay Time, High to Low Vcez = 15V, R =24Q, 20 45 ns
Level Output to Sink Outputs (tpyy ) C_ =25 pF, Figure 9
Transition Time, Low to High Level Veez = 15V, R =249, 7 15 ns
Output to Sink Outputs (tr ) C_ =25pF, Figure 9
Transition Time, High to Low Level Veez = 15V, R =24Q, 9 20 ns
Output to Sink Outputs (typ ) C_ =25 pF, Figure 9
Veez = 15V, Ry =240,

Storage Time, Sink Outputs (tg) Cy = 25 pF, Figure 9 15 30 ns
dc test circuits

+24v +2av

) [}

v — 1 v, — 71
¥ sounce

EﬂLlECYUHS]

_(

lorr)

TABLE)

+45V

TEST TABLE
A B s1
GND | GND | ,2v
2v_ | 2v_ [ GND

FIGURE 1. IQFF

a5V

+a5v O—4

TABLE)

¥ SOURCE
coLLECTORS |

45V

TEST TABLE
c D s2 Y z
2v | asv | GND | vou | OPEN
GND | 45V | 2v Von | OPEN
45V | 2V | GND | OPEN| Von
asv | GND [ 2v | OPEN] Vow

FIGURE 2. Vyy and Vo
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dc test circuits(con’t)

+15V.
o
I OPEN b3
3 <
rFt+——=—n
| b
™" W soumce
| coLLECTORS |
+45V A ?
Vv,
(SEE |:— . sar
e source
TABLE)
+8v —

Rinr

+45¢

(SEE
TEST
TABLE)

15V

Vo 1
b

v somee!

URCE
coLLECTORs |

eine

Ly:C| — e 1
+4 5V =
NOTE 1 FIGURE 3 AND 4 PARAMETERS MUST BE MEASURED USING PULSE TECHNIQUES ty = 200us, DUTY CYCLE < 2%
TEST TABLE TEST TABLE
A B $1 w X c D $2 Y z
08v | 45V | 08V | GND | OPEN 08V | 45V | 08V Ry OPEN
45V | 08V 08V | OPEN | GND 45V | 08v | 08V | OPEN RL
FIGURE 3. V| and Source VgaAT FIGURE 4. V| and Sink VgaT
+24v
Vecr A
!
couczerons|
7] oPEN
+5 5V Ot
It
——
Vi Ot
-—
e (SEE | ] =<
TEST
I TABLE)
[ oPEN
/%/ V’. OPEN
T.[L -
Ll
+5 5V =
(+45V FOR
TESTING V,)
Iy, TEST TABLES Vi, iIn
APPLY V, = 5,5V APPLY V, = 0.4V,
MEASURE I, MEASURE I,
GROUND | APPLY 5.5V APPLY 5.5V
APPLY V) = 2.4V APPLY |, = —10 mA,
MEASURE Iy MEASURE V,
A S1 B,C,S2,D A §1,B,C,S2,D
S1 A, B C,S2,D S1 A, B,C,S2,D
B S1 A, C,S2,D B A, 81,C,S2,D
S2 A,S1,B,D C A, S1,B,S82, D
S2 C.D A, 81,8 S2 A,81,8,C,D
) s2 A,S1,B,C D A.S1,B,C,S2

FIGURE 5. V|, 1|, 4, and Iy

...
VWA
>

luw
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LM55325/LM75325

dc test circuits(con’t)

Leer

+55V

+24v

_,
=
I

Vecz A
Riny
SOURCE

COLLECTORS
OPEN

1

+4 5V O—4

—— Tl
=

w ok = 50 mA

TABLE)

I

+55V
TEST TABLE
c D s2 Y z
GND | 5v | GND |lgink) | OPEN
5V | GND | GND | OPEN | Iisink)

FIGURE 7. Icc1. Either Sink On

24V

lecz oFF)
(2

SOURCE
OPEN

FIGURE 6. Icc1(OFF) and IcC2(OFF)

120V
lec2
r[r Ve
I [ I
I couLEeTons
w e
wy
s | s t
TABLE) l | e
B H=

]
lsounce = ~50 mA

+55V
TEST TABLE
A B s1
GND 5V GND
5V + GND | GND

FIGURE 8. Icc2, Either Source On
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dc test circuits(con’t)

E
[5))
a
w
sy N
(&
=
< <SR SR SH
=g o 3uSh 2
L —_—— e — ~
;— R LVecz ($;]
Ris :
eyt "V ) VOLTAGE WAVEFORMS 8
— I COLLECTORS
PULSE r COLLECTORS Z10ms <l
(NOTE 1) w 80%
50 —1— INPUT
[} ——
= Vou
(SEE =
TEST l - OUTPUT
TABLE)
Ic ] -0 0UTPUT ¥ Vou
b ‘
» o
z il p—OouTPuT 2
L
T 26 pF
5V
NOTE 1 THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS Zoyy = 5052
DUTY CYCLE _ 1%
NOTE 2 C,_ INCLUDES PROBE AND JIG CAPACITANCE
TEST TABLE
PARAMETER | OUTPUT UNDER TEST INPUT CONNECT TO 5V
s 0 Aand S1 B, C, D and S2
t and t ource collectors
PLH and TPHL Band S1 A, C,DandS2
TPLH. tPHL. Sink output Y Cand S2 A, B, Dand S1
TLH, tTTHL,
Sink output Z D and S2 A, B, CandS1
and tg
FIGURE 9. Switching Times
+20V
o
b3 OPEN
350 :'
M oo dVee:
INPUT | L 2 I
I SOURCE '
— - COLLECTORS VOLTAGE WAVEFORMS
PULSE A T
GENERATOR
(NOTE 1) wy
0
50 ISI T I )
R,
I ' "C\L :: |KL ouTPUT INPUT
= 8 x| 25 pF °
(SEE | | _T_
TEST :. :!&
TABLE) |§; . > J—
NOTE 1 THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS Zoyy = 5012,
DUTY CYCLE _ 1%
NOTE 2 C_ INCLUDES PROBE AND JIG CAPACITANCE
TEST TABLE

PARAMETER | OUTPUT UNDER TEST INPUT CONNECT TO 5V

Source output W A and S1 B, C, D, and S2

trLH and tTHL
Source output X B and S1 A, C, D, and S2

FIGURE 10. Transition Times of Source Outputs




LM55325/LM75325

applications
External Resistor Calculation

Atypical magnetic-memory word drive requirement
is shown n Figure 11. A source-output transistor
of one LM75325 delivers load current (I_). The
sink-output transistor of another LM75325 sinks
this current.

The value of the external pull-up resistor (Rexs)
for a particular memory application may be de-
termined using the following equation:

16 [Veea(min) — Vs —2.2]

ext = (1)

It = 1.6 [Veca(mn) — Vs —2.9]

where:  Rgye 15 1n k2,

Vecea(min) 'S the lowest expected value of
Veea 1n volts, Vg 1s the source output volt-
age In volts with respect to ground, I_ 1s in
mA.

The power dissipated in resistor Rgy, during the

load current pulse duration s calculated using
Equation 2.

I
PRext = 6 [Veca(mim = Vs = 21 (2)

where: Pgext 15 In mW.

Vecz

Rexr

F——— —_—
ONE SOURCE
| LM55325/ COLLECTORS |
| LM75325 I
SOURCE A on 8

b ———

Vs
F——————

3
| wssizsr

LM75325
l SINK

NOTE 1° FOR CLARITY, PARTIAL LOGIC DIAGRAMS OF TWO LM55325'S ARE SHOWN

NOTE 2 SOURCE AND SINK SHOWN ARE IN DIFFERENT PACKAGES

FIGURE 11. Typical Application Data

After solving for Rey¢, the magnitude of the source
collector current (lcg) is determined from Equa-
tion 3.

les ~0.94 1, &)

where: Igg 15 in mA.

As an example, let Veea(min) = 20V and Vi =3V
while I of 500 mA flows. Using Equation 1:
16 (20—-3-2.2)

= =0.5kQ
500—-1.6 (20—3-2.9)

ext

and from Equation 2:
500
PRrext & o [20-3-2] ~470 mW

The amount of the memory system current source
(Igs) from Equation 3 is:

Ics ~ 0.94 (500) ~ 470 mA

In this example the regulated source-output tran-
sistor base current through the external pull-up
resistor (Rey;) and the source gate I1s approximately
30 mA. This current and Icg comprise |

LM55325
Dissipation Derating Curve

1000
900
800

700 N
600 AN
500
400 ™
300 AN NS
200
100
0

MAXIMUM CONTINUOUS
POWER DISSIPATION (mW)

DERATE FROM
10.7 TW/”C 73"8

70 80 90 100 110 120 130
Ta — AMBIENT TEMPERATURE ('C)

FIGURE 12. Thermal information
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Interface Circuits

N

LM75451, LM75452, LM75453 dual peripheral drivers

features

® High speed — 20 ns max (LM75451, LM75453)
25 ns max (LM75452)

general description

These devices are general purpose dual peripheral
drivers, each capable of sinking two independent
300 mA loads to ground. In the off state (or with
Vce = 0V) the outputs will withstand 30V. Inputs L
are fully DTL/TTL compatible. The LM75451
meets or exceeds the specifications for both the L]
SN75451 and SN75451A and is a pin-for-pin
replacement. The LM75452 and LM75453 meet

Both outputs can sink 300 mA simultaneously

€SYSLNT "ZSPSLINT 'LSYSLNN

Withstands 30V on output with Ve = OV for
power strobing applications

or exceed the specifications for SN75452 and ® |nput clamp diodes
SN75453, respectively, and are pin-for-pin replace-
ments. ® Two separate drivers per package

schematic diagrams

LM75451 LM75452 LM75453
Vee
V’ “ J
20— o x 20— —0 x .
ra °
33 X 3% x L L \—(‘ i
r Y ¥ 4
™ ™
wo
LR Note 12 et ot o
ot 1720t b
connection diagrams
Vec 82 a2 x2 Vee 82 a2 Vee B2 a2 x2
S CE FE [+ R (N IS R U
1 2 ls O 1 2 Iz O 1 |z Ia 4
1 1 X1 GND i x1 GND A1 B1 x1 GND
TOP VIEW TOP VIEW TOP VIEW
truth tables
Positive logic  AB=X Positive logic AB=X Positive fogic A +B=X
A B OUTPUT X* A B OUTPUT X* A B OUTPUT X*
] 0 0 ] 0 1 ] 0 0
1 0 0 1 0 1 1 0 1
0 1 0 0 1 1 0 1 1
1 1 1 1 1 0 1 1 1
*0" Qutput < 0 7V 0" Output < 0 7V *“0” Output < 0.7V

“1"” Qutput < 100 A

“1” Output < 100 pA

“1" Output < 100 pA
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LM75451, LM75452, LM75453

absolute maximum ratings (Note 1)

Supply Voltage Ve v
Input Voltage 5.5V
Output Voltage (Note 2) 30V
Continuous Output Current 300 mA
Continuous Total Power Dissipation (Note 3) 800 mW
Operating Free Air Temperature Range 0°C to 70°C
Storage Temperature Range ' -65°C to 150°C
Lead Temperature (soldering, 10 sec) 300°C

electrical characteristics
The following apply for 0°C < Ta < 70°C, Vg = 5V 5%, unless otherwise specified (Note 4)

LOGIC SUPPLY
PARAMETER INPUT OuUTPUT VOLTAGE COMMENTS MIN TYP MAX | UNIT
Logic ““1"" Input Voltage Vin 30V (300 mA) 4.75V Output < 100 pA (<0.7V) 2 v
Logic ““0" Input Voltage Vin 300 mA (30V) 475V Output < 0.7V (<100 uA) 08 v
Output Leakage Currents 2v (08V) 30V 4,75V 100 HA
30v ov 100 HA
Output LOW Voltages o8v(2v) 100 mA 4,75V 0.25 04 v
08V (2v) 300 mA 475V 0.5 0.7 \Z
Logic ““1”" Input Currents 24v 5.25V 40 uA
55V 525V 1 mA
Logic ““0" Input Current 0.4v 525V -1 -1.6 mA
Supply Currents:
Output Low
LM75451 ov 5.25V Per Package 48 60 mA
LM75452 5V 5.26V Per Package 51 65 mA
LM75453 ov 525V Per Package 50 63 mA
Output High
LM75451 5V 5.25V Per Package 7 n mA
LM75452 ov 5.25V Per Package 9 14 mA
LM75453 5V 5.25V Per Package 9 14 mA
Input Diode Clamp Voltage -12mA 5V Ta=26°C -15 v
The following apply for Vec =5V, T = 25°C
Propagation Delay Times*
Input to Output HIGH
LM75451 & LM75453 (Note 5) 1" 20 ns
LM75452 (Note 5) 13 25 ns
Input to Output LOW
LM75451 & LM75453 (Note 5) 16 20 ns
LM75452 (Note 5) 19 25 ns
Output Risetime 4 ns
Output Falltime 10 ns

Note 1: All voltage values are with respect to ground terminal. Positive current is defined to be current
into referenced pin.
Note 2: Maximum voltage to be applied to either output in the off state.

Note 3: The maximum junction temperature is 150°C. For operating at elevated temperatures, the
package must be derated based on a thermal resistance of 110°C/W 6ja.

Note 4: Test conditions in parentheses pertain to LM75452, other test conditions pertain to
LM75451 and LM75453.

Note 5: Delays measured with 502 load to 10V, 15 pF total load capacitance; measured from 1.5V
nput to 50% of output.
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YSYSLNT

LM75454 dual NOR peripheral line driver

general description features

The LM75454 is a dual NOR peripheral line ® High speed, 25 ns maximum

driver with output transistors rated up to 300mA

continuous current. Both output transistors can 8 Both outputs can sink 300 mA simultaneously
sink this current at the same time, bringing maxi-

mum chip power dissipation to 820mW. Switching ® Withstands 30V on outputs

speeds are compatible with standard TTL and logic

levels interface directly with TTL, DTL, and ® |nput clamp diodes

LPTTL logic families. The overall input to output

NOR function allows pin for pin replacement with ® Maximum package power dissipation at maxi-
TI’s SN75454 positive logic NOR driver. mum current rating < 820 mW

schematic diagram

NOTE 1/2 SCHEMATIC SHOWN

connection diagram truth table

Dual-In-Line Package

Vee B, A, Xz
L | s :

00>
-—o=0o|w
co o =|x

1 |z |3 4
Ay B, Xy GND

TOP VIEW
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LM75454

absolute maximum ratings

Supply Voltage, Ve
Input Voltage

Output Volitage (Note 4)

Continuous Output Current
Continuous Total Power Dissipation (Note 2)

Operating Free Air Temperature Range

Storage Temperature Range
Lead Temperature (soldering, 10 sec)

(Note 1)

v
5.5V
30v
300mA

820mwW

0°Cto +70°C
-65°C to +150°C

300°C

electrical characteristics the following apply at 0°C < Tp <+70°C, V¢ = 5V + 5% unless otherwise noted.

PARAMETER o oureur | SUPRLY COMMENTS mn | oTve | wmax | unirs
Logical “1" Input Voltage Vin 300mA 475V Output L 07V 20 \
Logical “0" Input Voltage Vin 30V 475V Output < 100uA 08 A
Logical 1" Input Current 24v 5.25V 40 HA
55V 625V 1 mA
Logical /0" Input Current 04v 525V -10 -16 mA
Output Low Voltage 20v 100mA 475V 025 04 v
20V 300mA 475V 05 07 A
Output Leakage Current osv 30v 475V 100 MA
o8v 30v ov 100 HA
Supply Currents A, =5V
Output Low B,‘ —ov 525V Per Package 61 79 mA
Output High A, =8By, =0V 525V Per Package 13 17 mA
Input Clamp Diode Voltage -12mA 5V Ta =25°C -15 v
Propagation Delay Times The following Apply for Ve =5V, Ta = 25°C
tpat, Input 0" to Output 1" {Note 3) 13 25 ns
tpa1, Input 1" to Output 0" (Note 3) 19 25 ns
Qutput Risetime ns
Output Falltime ns

Note 1:

All voltage values are with respect to ground. Positive current is defined to be current into referenced pin.

Note 2: Maximum junction temperature is 150°C. For operating at elevated temperatures, the package must be derated
based on a thermal resistance, 6 5, of 110°C/W.

Note 3: Delay i1s measured with a 502 load to 10V, 15pF load capacitance, measured from 1.5V input to 50% point on
output. Unused inputs should be grounded for this test.

Note 4: Maximum voitage to be applied to either output in the off state.
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MHO0007/MH0007C dc coupled MOS clock driver

general description features

The MHO0007 is a voltage translator and power ® 30 volts (max) output swing
booster designed for interfacing between conven-
tional TTL or DTL voltage levels and those levels
associated with inputs or clocks of MOS FET type B Peak currents in excess of £300 mA available
devices. The design allows the user a wide latitude ® Compatible with all MOS devices

in selection of supply voltages, and is especially
useful in normally “off” applications, since power
dissipation is typically only 5 milliwatts in the ® External trimming possible for increased per-
"off” state. formance

® Standard 5V power supply

® High speed: 5 MHz with nominal load

schematic and connection diagram

Vee 9—1

AAA
AAA

Q 10 Pin TO-100 Package
weuT 1 ——je—4 c

INPUT 2

7 OUTPUT

>
5 R4
» 15k

5
S R2
S s000
‘b
_ 6V

typical applications

Switching Time Test Configuration High Speed Operation

TOP VIEW

INPUT +50VOLTS

ton = 50ns -
=75 m} Cu = 200pF -17voLTS
ton=30ns

=40 m

}cL-mnF
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MHO0007/MH0007C

absolute maximum ratings
V¢ Supply Voltage

V™ Supply Voltage

V* Supply Voltage

(V* = V7) Voltage Differential

Input Voltage

Power Dissipation (T 5 = 25°C)

Peak Output Current

Storage Temperature Range

Operating Temperature Range MH0007

Y

-40v

+28V

30V

55V

800 mW

+500 mA

-65°C to +150°C
-55°C to +125°C

MHO0007C 0°C to +85°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Note 1)
TYP
PARAMETER CONDITIONS MIN (Note 2) MAX UNITS
Logical 1" Input Voltage Ve = 4.5V 2.2 Y
Logical 0" Input Voltage Vee = 4.5V 0.8 Y
Logical 1" Input Current Vee = 5.5V, Vin = 5.5V 100 MA
Logical “0" Input Current Vee =5.5V, Vin =04V 1.0 1.5 mA
Logical 1" Output Voltage | Ve = 5.5V, lour =30 mA, V= 0.8V | V' -4.0 \Y
Vee =65V, lour = 1mA, Viy =08V | V" -2.0 v
Logical ‘0" Output Voltage | Ve = 4.5V, lout = 30 mA, V= 2.2V VT +20| V
Transition Time to
Logical ‘0" Output C_ = 200 pF (Note 3) 50 ns
Transition Time to
Logical 1"" Output C_ =200 pF (Note 3) 75 ns

Note 1: Min/max limits apply across the guaranteed range of -556°C to +125°C for the MH0007, and
from 0°C to +85°C for the MHO007C, for all allowable values of V™~ and vt
Note 2: All typical values measured at T p = 25°C with Ve = 5.0 volts, V™ = =25 volts, V* = 0 volts.
Note 3: Transition time measured from time V)N = 50% value until VouT has reached 80% of

final value.

Allowable Values for V™ and V*

v
voLts - 40

OPERATING
REGION

M Power Dissi
12
10
z
20 CASE
5
<
s
% 06 <
[ AMBIENT
g 04
o
* 02 ™
0
0 25 50 75 100 125 150

TEMPERATURE (°C)
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MHO0009/MHO0009C dc coupled two phase MOS clock drivef

O6000HW/6000HI

general description features

The MHO009/MHO0009C s high speed, DC coupled, ® DC logically controlled operation
dual MOS clock driver designed to operate in .
conjunction with high speed line drivers such as * Output Swings — to 30V

the DM8830, DM7440, or DM7093. The transition ® Qutput Currents — in excess of £500 mA
from TTL/DTL to MOS logic level 1s accomplished
by PNP input transistors which also assure accurate
control of the output pulse width. ® Low standby power

® High rep rate — in excess of 2 MHz

schematic and connection diagrams

$1BIAS 3 2 ¢, INPUTA
12-Lead TO-8 Package

12 ¢, OUTPUT
61 INPUT A
a5 \

41 INPUTB 4 0 1 OUTPUT
< >11K
> <
Sm b3

Vs nv v

> 200 3
5 31k

92 INPUTB 6 Q4 N

? ) b2 OUTPUT

[ >
PUT A
—Nj—u 62 OUTPUT o2

V=450V

¢2 BIAS 7 8 ¢, INPUT A voovto-v

typical application

FIGURE 1
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MHO0009/MH0009C

Peak Output Current

Storage Temperature

Operating Temperature: MH0009

absolute maximum ratings

V7~ Supply Voltage: Differential {(Pin 5 to Pin 3) or
(Pin 5 to Pin 7)

V*Supply Voltage: Differential (Pin 11 to Pin 5)

Input Current: (Pin 2, 4,6 or 8)

-40V
30V
75 mA

500 mA

Power Dissipation (Note 2 and Figure 2)

1.5W

-65°C to +150°C

-55°C to +125°C

MH0009C 0°Cto 85°C
Lead Temperature (Soldering, 10 Sec.) 300°C‘
electrical characteristics (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS
ton Ciy =.0022uF  C_ = 001 uF 10 35 ns
trse Ciy =.0022 uF  C_ =.001 uF 40 50 ns
Pulse Width (50% to 50%) Cin =.0022uF C_ = 001uF 340 400 440 ns
tean C.N = 0022 uF C_=.001uF 80 120 ns
taetay Cin=600pF  C_=200pF 10 ns
tres Cin =600 pF  C_ =200 pF 15 ns
Pulse Width (50% to 50%) Cin = 600 pF C_ =200 pF 40 70 120 ns
tean Cn = 600 pF C_ =200 pF 40 ns

~
&

o

)
-
&

e
o

POWER DISSIPATION (w)

I
I
&

o

0 25 60 75 100 125 150
TEMPERATURE ('C)

FIGURE 2. Maximum Power Dissipation

Note 1: Characteristics apply for circuit of Figure 1. With V™ = =20 volts; V+ =0volts; Vgc = 5.0
volts. Minimum and maximum himits apply from -565°C to +125°C for the MH0009 and from 0°C to
+85°C for the MHO009C. Typical values are for Tp = 25°C.
Note 2: Transient power i1s given by P = fCy_ (V+-v-)2 watts, where f = repetition rate, Ci_ = load
capacitance, and (V* - V™) = output swing.
Note 3: For typical performance data see the MHO013/MHO0013C data sheet.
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MHO0012/MHO0012C high speed MOS clock driver

OZILO00HN/ZL00HIN

general description features

The MHO012/MHO0012C is a high performance ® High output voltage swings—12 to 30 volts
clock driver that is designed to be driven by the

. ‘ ® High output current drive capability —1000 mA
DM7830/DM8830 or other line drivers or buffers '

eak
with high output current capability. It will pro- p' . .
vide a fixed width pulse suitable for driving MOS . '{'(‘)goh ;epetmon rate—10 MHz at 18 volts into
p

shift registers and other clocked MOS devices.
® | ow standby power—less than 30 mW

schematic and connection diagrams

L 12-lead TO-8 Package
RY
no;: an i
\

2 g Sm
COMP 5 ey J .j a &°
>l o
INPUT1 7 —AANS o ! 2 = a e ‘uumn
on
% A U -
GND 5 el >
\ $ho$¢ g
INPUTZ 3 =AVA-4 [ s
I sm
COMP 4§ ] S50 TOP VIEW
* S
2
=
typical application (ac test circuit) timing diagram

—_————
| % om7s30/0mes30

out
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MHO0012/MH0012C

absolute maximum ratings

V™ Supply Voltage Differential (Pin 1 or 2 to

Maximum Output Load—See Figure 2

Pin 5) -40V Power Dissipation—See Figure 1 . 15W
vt Supply Voltage Differential (Pin 8 or 9 Storage Temperature —6500 to +150°C
to Pin 10r2) 30V Operating Temperature MH0012 -55"Cto +125°C
tnput Current (Pin3or7) 75 mA MH0012C 0°C to +35°C
Peak Output Current +1000 mA Lead Temperature (Soldering, 10 sec) 300°C
dc electrical characteristics (Note 1)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Logic "1 Input Voltage VY-V =20V, Vour <V~ + 2V 10 20 \%
{Pins 7 and 3)
Logic 0" Input Voltage V' VT =20V, Vour >V - 16V 04 06 v
(Pins 7 and 3)
Logic 1" Output Voltage V' -V =20V, louT = TMA, V7 +10 V' +20 v
Vi =20V
Logic 0" Output Voltage V' -VT=20V, oyt = - TmA, vto1s vt-oo7 v
Vin =04V
loc (V™ Supply) V' -VT =20V, V=20V 34 60 mA
ac electrical characteristics
PARAMETER CONDITIONS (Note 3) MIN TYP MAX UNITS
Turn-On Delay (ton) 10 15 ns
V' -VT= 20V, Vee =50V
Rise Time (t,) CL =200 pF, f= 10 MHz 5 10 ns
Turn-Off Delay (togf) Ta=25°C 35 50 ns
Fall Time {t) 35 a5 ns

Note 1: Characteristics apply for circuit of Figure 1. Min and max hmits apply from —-55°C to +125°C
for the MH0012 and from 0°C to +85°C for the MHO012C. Typical values are for T p = 25°C.
Note 2: Due to the very fast nse and fall times, and the high currents involved, extremely short con-
nections and good by passing techniques are required.

Note 3: All conditions apply for each parameter.

Power Dissipation

POWER (W)

0 25 50 75 100 125 150 175
AMBIENT TEMPERATURE (°C)
Figure 1.

Maximum Output Load
vs Voltage Swing vs Rise Times

applications information

Power Dissipation Considerations

The power dissipated by the MH0012 may be
dwided into three areas of operation = ON, OFF
and switching The OFF power 1s approximately
30 mW and s dissipated by R, when Pin 3 is in
the logic 1" state The OFF power is neglible and
will be ignored in the subsequent discussion. The
ON power 1s dissipated primanly by Qg and Rg
and s given by*

Pon = [Vl +

vt _v)?
(-‘ﬁs—)l bDc (1)

T T

- 3

5

=

>

E 2

=

>

|

s

=1

0 400 800 1200 1600
MAXIMUM OUTPUT LOAD (pF)
Figure 2.
Where ONT
ime
DC = Duty Cycle = 5N Fime & OFF Time
Vin=V

Iyn 1s given by Lﬁ%s— and equation (1)
becomes

Pon

_ - +_y-)2
_|Vin - Veea)lV 1 . v RsV) oc @)

1

For Viy =25V, Vgeg =07V, V* =0V, V™ = =20V,
and DC = 20%, Poy = 200 mW

Rise and Fall Times vs
Load Capacitance

w
S

x

-
&

RISE TIME & FALL TIME (ns)
~
S

‘4‘
\

200 400 600 800 1000
LOAD CAPACITANCE, C, (pF)

The transient power incurred during switching 1s
given by.

Pac = (V' =VI)2C.f 3)
For V' = OV, V™ = -20V, C, = 200 pF, and
f = 5.0 MHz, Pac = 400 mW
The total power Is gven by
Py = Pac * Pon 4)
Pr < Pmax

For the above example, P+ = 600 mW.
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MHO0013/MH0013C two phase MOS clock driver

general description

The MH0013/MHO0013C is a general purpose clock
driver that 1s designed to be driven by DTL or
TTL hline drivers or buffers with high output cur-
rent capability. It will provide fixed width clock
pulses for both high threshold and low threshold
MOS devices. Two external input coupling capa-
citors set the pulse width maximum, below which
the output pulse width will closely follow the
input pulse width or logic control of output pulse
width may be obtained by using larger value input
capacitors and no input resistors.

features

® High Output Voltage Swings—up to 30V

® High Output Current Drive Capability—up to
500 mA

® High Repetition Rate—up to 5.0 MHz
® Pin Compatible with the MHO009/MH0009C

= ““Zero” Quiescent Power

schematic and connection diagrams

INPUT A,

INPUTA; 4

INPUT B, 6

8
INPUT B,

typical applications

12-Lead TO-8 Package

INPUT A,

OUTPUT A

oUTPUT B

INPUT B,

TOP VIEW

VW

P dour

SHIFT REG

AMA
VWA~
Rin

eyt i 1

PULSE d d

ouTPUT ! |

PULSE w —Ll

INPUT

PULSE 1 I

ouTPUT
PULSE
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MHO0013/MH0013C

absolute maximum ratings

(V* - V7) Voltage Differential 30V
Input Current (Pin 2,4, 6 or 8) 175 mA
Peak Output Current +600 mA
Power Dissipation (Figure 7) 1.5W

-65°C to +150°C
-55°C to +126°C
0°C to +85°C

300°C

Storage Temperature
Operating Temperature MH0013

} MH0013C
Lead Temperature (Soldering, 10 sec 1/16" from Case)

electrical characteristics (Note 1 and Figure 8)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Logical “0" Output Voltage lout =-50mA 1,y =10mA v'-30 vt-10 v
lout =-10mA iy = 1.0mA vi-07 V'-05 v
Logical “1" Output Voltage louT =50mMA I,y = 10mA V7 +15 V' +20 v
v
Power Supply Leakage Current (V' -v7)=30v 10 100 A
lour =hin=0mA
Negative Input Voltage Clamp Iy ==10mA V=12 V' -08 v
WoN 20 35 ns
trise 35 50 ns
Not2) Cyn = 00022 uF
t ote 30 60
4 OFF Ruy = 00 ns
tra)) (Note 2) L =0001 uF 40 50 80 ns
tran (Note 3) 40 70 120 ns
Pulse Width (50% to 50%) (Note 3) 340 420 490 ns
tise Cin =500 pF 15 ns
tan Ryn =082 20 ns
Pulse Width (50% to 50%) (Note 3) C_ =200 pF 110 ns
Positive Output Voltage Swing vt -07v v
Negative Output Voltage Swing V7 +0 7V v
Note 1: Min/Max limits apply over guaranteed operating temperatqure range of -565°C to +125°C for
MHO0013 and 0°C to +85°C for MH0013C, with V™ = -20V and V" = OV unless otherwise specified.
Typical values are for 25°C.
Note 2: Parameter values apply for clock pulse width determined by input pulse width.
Note 3: Parameter values apply for input pulse width greater than output clock pulse width
TABLE I. Typical Drive Capability of One Half MH0013 at 70°C Ambient
(V3-Vy) FREQUENCY PULSE WIDTH TYPICAL Ryy TYPICAL Cyy OUTPUT DRIVE RISE TIME
VOLTS MHz ns Q oF CAPABILITY IN pF' LIMIT ns?
28 50 -
20 40 100 [ 750 200 7
16 350 10
28 100 5
20 20 200 10 1600 400 14
16 700 19
28 400 19
20 10 200 [ 2300 1000 3
16 1700 45
28 2800 130
20 05 500 10 4000 5500 183
16 9300 248

Note 1: Output load is the maximum load that can be driven at 70°C without exceeding the package
rating under the given conditions.

Note 2: The rise time given is the minimum that can be used without exceeding the peak transient
output current for the full rated output load.

circuit operation

drive through R2, turning Q2 on. This supplies
current to the load and the output swings positive
to V' - Vge.

It may be noted that Q1 always switches off
before Q2 begins to supply current; hence, high
internal transient currents from V* to V™ cannot
occur.

Input current forced into the base of Q1 through
the coupling capacitor C,y causes Q1 to be driven
into saturation, swinging the output to
V™ + Ve (SAT) + Vpiope-

When the input current has decayed, or has been
switched, such that Q1 turns off, Q2 receives base
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typical performance characteristics

FIGURE 1. Output Load vs Voltage
Swing

||

;t,=mns

30 \ \

s . NN
s VAR
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20 ns 30ns 40 ns 50 ns 60 ns|
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1000 2000 3000
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FIGURE 4. Average Internal Power vs
Output Swing vs Duty Cycle
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ac test circuit

FIGURE 2. Transient Power vs Rep.

RatevsCy_
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I A
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FIGURE 5. Typical Clock Pulse Variations
vs Ambient Temperature

w0 1111
= TEST CIRCUIT (FIG. 8)
£ Cyn = 2200 pF -
z C, = 1000 pF
'g 500 - - 3
g -
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_— /
E [_| FORTYPICAL APPLICATION
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T ¢, - 1000 pF
1 | | 1 |

-85 -35 -15 6 25 45 65 85 105 125
AMBIENT TEMPERATURE (°C)

FIGURE 7. Package Power Derating

s
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FIGURE 3. Transient Power vs Rep.
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timing diagram

> clock pulse
width

width

Clack puise
output

Vin =010 5V pulse, f = 500 kHz, DC = 50%, t, and t; < 10 ns

Figure 8

A Input pulse width

w8 Input pulse width ED
sotsclock pulse 305,

Vour

Vz =16V

b tran
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MHO0013/MHO0013C

pulse width

Maximum output pulse width is a function of the
input driver characteristics and the coupling
capacitance and resistance. After being turned on,
the input current must fall from its initial value
Iin peak to below the input threshold current
Iin min = Vge/R1 for the clock driver to turn
off. For example, referring to the test circuit of
Figure 8, the output pulse width, 50% to 50%, is
given by

1
PWouT = E(trlse‘ + tfall)

lin peak
Iy MIn

+ RoCiy In 2= 400 ns.

For operation with the input pulse shorter than
the above maximum pulse width, the output pulse
width will be directly determined by the input
pulse width.

) 1
PWouT = PWiN * taorr T taon T 5 (tan + trise)

Typical maximum pulse width for various C,y and
R values are given in Figure 6.

fan-out calculation

The drive capability of the MH0013 is a function
of system requirements, I.e., speed, ambient tem-
perature, voltage swing, drive circuitry, and stray
wiring capacity.

The following equations cover the necessary calcu-
lations to enable the fan-out to be calculated for
any system condition. Some typical fan-outs for
conditions are given in Table 1.

Transient Current

The maximum peak output current of the MH0013
is given as 600 mA. Average transient current re-
quired from the driver can be calculated from*
CL(V'-V)

I = T (1

This can give a maximum limit to the load.

Figure 1 shows maximum voltage swing and
capacitive load for various rise times.

1. Transient Output Power
The average transient power (P, ) dissipated 1s
equal to the energy needed to charge and discharge
the output capacitive load (C, ) multlplued by the
frequency of operation (F).

Pac=CL x (V' =V7)2xF (2)
Figures 2 and 3 show transient power for two dif-
ferent values of (V' - V7) versus output load and
frequency.

2. Internal Power

“0” State
. Negligible (<3 mW)
““1” State ,
(V' -v7)?
PinT = ——Rz-— x Duty Cycle. (3)

Figure 4 gives various values of internal power
versus ouptut voltage and duty cycle.

3. Input Power

The average input power is a function of the input
current and duty cycle Due to input voltage
clamping, this power contribution is small and can
therefore be neglected. At maximum duty cycle of
50%, at 25°C, the average Input power s less than
10 mW per phase for R,yC,n controlled pulse
widths. For pulse widths much shorter than
RinCin. and maximum duty cycle of 50%, input
power could be as high as 30 mW, since |,y peak 1s
maintained for the full duration of the pulse
width

4. Package Power Dissipation

Total Average Power = Transient Output Power +
Internal Power + Input
Power

Typical Example Calculation for One Half
MHO0013C

How many MMS506 shift registers can be driven by
an MHOO013C driver at 1 MHz using a clock pulse
width of 400 ns, rise time 30-50 ns and 16 volts
amplitude over the temperature range 0-70°C?

Power Dissipation

From the graph of power dissipation versus tem-
perature, Figure7, it can be seen that an
MHO013C at 70°C can dissipate 1W without a heat
sink, therefore, each half can dissipate 500 mW.

Transient Peak Current Limitation

From Figure 1 (equation 1), it can be seen that
at 16V and 30 ns, the maximum load that can be
driven is limited to 1140 pF.

Average Internal Power
Figure 4 (equation 3) gives an average power of
102 mW at 16V 40% duty cycle.

Input power will be a maximum of 8 mW.

Transient Output Power
For one half of the MH0013C
500 mW = 102 mW + 8 mW
+ transient output power

390 mW = transient output power
Using Figure 2 (equation 2) at 16V, 1 MHz and
390 mW, each half of the MHO013C can drive a
1520 pF load. This s, however, in excess of the
load derived from the transient current himitation
(Figure 1, equation 1), and so a maximum load
of 1140 pF would prevail.
From the data sheet for the MM506, the average
clock pulse load 1s 80 pF. Therefore the number

1140
of devices driven 1s 80
For nonsymmetrical clock widths, drive capability
Is improved.

or 14 registers.
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MH0025/MH0025C two phase MOS clock driver

OGZ00HW/SZ00HIN

general description features

The MHO0025/MH0025C 1s monolithic, low cost, ® 8-lead TO-5 or 8-lead dual-In-line package

two phase MOS clock driver that is designed to be ® High Output Voltage Swings—up to 30V

driven by TTL/DTL line driwers or buffers su.ch as = High Output Current Drive Capability—up to
the DM932, DM8830, or DM7440. Two input 1.5A

coupling capacitors are used to perform the level ’

shift from TTL/DTL to MOS logic levels. Optimum ® Rep Rate 10 MHz into > 1000 pF
performance In turn-off delay and fall time are = Driven by DM832, DM8830, DM7440(SN7440)
obtained when the output pulse is logically con- m “Zero” Quiescent Power

trolled by the input. However, output pulse widths
may be set by selection of the input capacitors
eliminating the need for tight input pulse control.

connection diagrams
Metal Can Package Dual-In-Line Package

NG 1= I—-l —38 NC
INPUTA 2 Dc 7 OUTPUT A

V™ 3 — e 6V

V- INPUTB 4 bc 5 OUTPUTB

Note Pin 4 connected to case.
TOP VIEW TOP VIEW

typical application

Vee

N

[
141Ny b1
i
L v |

V™ <~y MH0025

[
- '¢z"‘ -
L _ = oo o] l l

ac test circuit timing diagram
v
Input waveform A it e it Vin
PRR =05 MHz £ Vec=5V Vin Vour 1 - clock pulse
Vpp=50V e o wdth w
t,=t <lns o N .
1000 pF v
Pt B Input pulse width 90% Vi
MH V= sotsclock pulse
B 200ns 0025 ° st 10% w
N V=6V L
1000 pF 1000 pF Clock pulse V3=V
o2 output
ue Vour 2 v
= our
*Q1 1sa selected high speed NPN switching transistor !
V=16V
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MH0025/MH0025C

applications information

Circuit Operation

Input current forced into the base of Q4 through the
coupling capacitor Cyy causes Q, to be driven into
saturation, swinging the output to V™ + Vcg(sat) +
Vbiode:

When the input current has decayed, or has been
switched, such that Q4 turns off, Q, receives base
drive through R, turning Q, on. This supplies
current to the load and the output swings positive
toV* -V BE-

It may be noted that Q; must switch off before
Q, begins to supply current, hence high internal
transients currents form V™ to V* cannot occur.

=

| 4 ouTPUT
NPUT 02

m:L
203

Lo

~l

v

FIGURE 1. MH0025 Schematic (One-Half Circuit)

Fan-Out Calculation

The drive capability of the MH0025 is a function
of system requirements, i.e. speed, ambient tem-
perature, voltage swing, drive circuitry, and stray
wiring capacity.

The following equations cover the necessary cal-

example calculation

How many MM506 shift registers can be driven by
an MHOO25CN driver at 1 MHz using a clock pulse
width of 200 ns, rise time 30-50 ns and 16V am-
plitude over the temperature range 0-70°C?

Power Dissipation:

At 70°C the MHOO25CN can dissipate 630 mW
when soldered into printed circuit board.

Transient Peak Current Limitation:

From equation (1), 1t can be seen that at 16V and
30 ns, the maximum load that can be driven is
limited to 2800 pF.

Average Internal Power:

Equation (3), gives an average power of 50 mW at
16V and a 20% duty cycle.

culations to enable the fan-out to be calculated
for any system condition.

Transient Current

The maximum peak output current of the MH0025
is given as 1.5A. Average transient current required
from the driver can be calculated from:

vy
|=C._(Vt V) )

Typical rise times into 1000 pF load is 25 ns
For V¥ - V™ =20V, | = 0.8A.
Transient Output Power

The average transient power (P,.) dissipated, is
equal to the energy needed to charge and discharge
the output capacitive load (C_) multiplied by the
frequency of operation (f).

Pac=CLx (V' =V x§ 2

For V* - V™= 20V, f = 1.0 MHz, C,_ = 1000 pF,
Pac = 400 mW.

Internal Power

“0" State Negligible (<3 mW)
1" State
+ -2
Pt = Q/—-—V—)— x Duty Cycle (3)

R2
= 80 mW for V" - V™ =20V, DC = 20%

Package Power Dissipation

Total average power = transient output power +
internal power

For one half of the MH0025C, 630 mW + 2 can be
dissipated.

315 mW = 50 mW + transient output power
265 mW = transient output power

Using equation (2) at 16V, 1 MHz and 250 mW,
each half of the MHOO25CN can drive a 975 pF
load. This 1s, less than the load imposed by the
transient current limitation of equation (1) and
so a maximum load of 975 pF would preval.

From the data sheet for the MM506, the average
clock pulse load is 80 pF. Therefore the number

975
of devices driven s 50 ©° 12 registers.
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absolute maximum ratings

(V* = V7) Voltage Differential

Input Current

Peak Output Current

Power Dissipation

Storage Temperature

Operating Temperature MH0025
MHO0025C

30V
100 mA

1.5A

See Curves
-65°C to +150°C
-55°C to +125°C
0°C to +85°C

Lead Temperature (Soldering, 10 sec) 300°C

OGZ00HW/SZ00HIN

electrical characteristics (Note 1) See test circuit.

PARAMETER CONDITIONS MIN TYP MAX UNITS
Taon h 15 30 ns
Teise Cin = .001 uF 25 50 ns
TdOFF (Note 2) Rin =092 30 60 ns
Ttan (Note 2) C_ =.001 uF 60 90 120 ns
T¢an (Note 3) 100 150 250 ns
P.W. (50% to 50%) (Note 3) Y, 500 ns
Positive Output Voltage Swing | Viy =0V, gyt = -1 mA vVt-1.0 vt -o07v \%
Negative Output Voltage Swing |l;ny = 10 mA, Igyt= 1 mA V'+0.7V |V +15V \)

Note 1. Min/Max limits apply across the guaranteed operating temperature range of -55°C to +125°C
for MH0025 and 0°C to 85°C for MH0025C. Typical values are for +25°C

Note 2. Parameter values apply for clock pulse width determined by input pulse width

Note 3. Parameter values apply for input pulse width greater than output clock pulse width

typical performance

Package Power Derating Transient Power vs Rep. Rate DC Power (Ppg) vs Duty Cycle

400 - T 160 Py
5 = - = MH0025H & MHO025CH STILL AIR ‘l'“’“"'jl R V' -V =20V,
| |
= 14 e MHO025CN SOLDERED INTO PC _ 1 ot = 140 /1
2, BOARD WITH 8 Cu CONDUCTORS | £ 0 y. ARVS E 0 V" -V = 16
< 202, 03IN WIDE E / / I =
2 10 s C, =500 pF. g 100 A
2 g 7/ / 5 pd
© 08 f—r= = 200 / I 2 4 7
2 s R\ ] ap«ey ) / V-V =12v]
: > : A = & yd
2 0 S £ 100 e R 4 v
2o > S i 8 » LA
= 2 'l ! y
Vi-VT= 16V
0 L
-25 0 25 50 75 100 125 150 0 5 10 15 20 0 10 20 30 4 50 60 70 8

TEMPERATURE (°C) PULSE REPETITION RATE (MHz)

Pac= (V" -vic,

DUTY CYCLE (%)

oo WV (00)
DC 1k

Maximum Load Capacitance Output P.W. Controlled by Cyy

GUTPUT PULSE WIDTH VS Gy, FOR LONG
3200 oC =% I | | i 1100 INPUT PULSES |
z Wworzsin v v 2 Tarzsc FOR INPUT PULSE <65+ R,Cin m::A: 1
E 2800 I S . _ 900 oureur :msz mum-lumnms{mnm/r—‘—
o 2400 A\ <
E '( = 700
= 2000 N £ 7l
= N N g 2 onven— A Fomnuo
2 1600 \\ \‘\ = 500 A lonver| | L~
3 :\\ N a -
< 1200 D ~ 3
F] N 300 ~
g 800 7\ ps - 502PULL UP
=1 — -~
400 — - -~ ”
el iR 100
0204 06 081012 14 16 18 20 200 600 1000 1400 1800 2200
FREQUENCY (MHz) Cin (pF)
Pmax) (1K) = (V' - V7)2(DC) _ (i) (t) fax = Peak current delwered by dver
6, g Tuad QA-TC-TTOD  Hul e s
) (1K) (V" - V7) V-V MM TR T
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NN

Interface Circuits

MH0026/MH0026C 5 MHz two phase MOS clock driver

general description

The MH0026/MH0026C 1s a low cost monohithic
high speed two phase MOS clock driver and inter-
face circuit. Unique circuit design along with
advanced processing provide both very high speed
operation and the ability to drive large capacitive
loads. The device accepts standard TTL/DTL out-
puts and converts them to MOS logic levels. It may
be driven from standard 54/74 series gates and
flip-flops or from drivers such as the DM8830 or
DM7440. The MH0026 is intended for applications
in which the output pulse width is logically con-
trolled: 1.e., the output pulse width is equal to the
input pulse width.

features

Fast rise and fall times—20 ns with 1000 pF load
High output swing—20V

High output current drive—+1.5 amps
TTL/DTL compatible inputs

High rep rate—5 to 10 MHz depending on load

® Low power consumption in MOS “0" state—
2 mW .
= Drives to 0.4V of GND for RAM address drive

The MH0026 is intended to fulfill a wide variety of
MOS interface requirements. As a MOS clock driver
for long silicon gate shift registers, a single device
can drive over 10k bits at 5 MHz. Six devices pro-
vide input address and precharge drive for a 8k by
16 bit MM 1103 RAM memory system. Information
on the correct usage of the MH0026 in these as well
as other systems is included in the application sec-
tion starting on page 5. A thorough understanding
of its usage will insure optimum performance of the
device.

The device Is available in 8-lead TO-5, one watt
copper lead frame 8-pin mini-DIP, and one and a
half watt TO-8 packages.

schematic diagram
(1/2 of Circuit Shown)

EXTERNAL

connection diagrams

12-Lead TO-8

INPUT A

NPT A ©10; O numn A

e ~N
INPUT 8 oUTPUT 8

INPUT B

Cin
o o o— v s ) MH0026H/MH0026CH
INPUT
R2 |/ 8-Lead Dual-In-Line Package
VW~ o- o
R3 —k‘ Ne 1 — I—I —s nc
i 03 @0 OUTPUT INPUTA 2 {> 7 ouTPUTA
J D4
o g +—K v 3 b—s v
L
R4 INPUTE & =5 ouTPUTB
-V (] D
TOP VIEW
g I‘/m . MHO0026CN
S |
b SR 8-Lead TO-5
R

INPUT A

v
o
oureura (1) © (7) oureuts
NC. !‘ ‘, NC
() (5) weute
O
v

Note Pin 4 connected to case
TOP VIEW

MH0026G/MH0026CG
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absolute maximum ratings

V* -V~ Differential Voltage 22V
Input Current 100 mA
Input Voltage (V,y — V') 5.5V
Peak Output Current 1.5A
Power Dissipation See curves
Operating Temperature Range MH0026 -55°C to +125°C
MH0026C 0°Cto 86°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
dc electrical characteristics (Notes1&2)
LIMITS
PARAMETER CONDITIONS UNITS
MIN TYP MAX
Logic 1" Input Voltage Vout =V~ +1.0V 25 1.5 \%
Logic 1" Input Current Vin -V =25V, Voyr =V +1.0V 10 15 mA
Logic “’0" Input Voltage Vout = V' - 1.0V 0.6 04 \%
Logic 0" Input Current Vin -V =0V, Vour=V*'- 1.0V -0.005 -10 HA
Logic “’0"" Output Voltage V* =450V, V™ =-12.0V
Vi =-11.6 40 43 v
Logic 0" Output Voltage Vin -V =04V vt -10| V' -07 \Z
Logic ““1” Output Voltage V* =450V, V™ =-12.0V
Vi = -9.5V -115 -110 v
Logic “1” Output Voltage Vin -V =25V V™ +0.5 V7 +1.0 v
“ON’* Supply Current VY-V =20V,V,y -V =25V 30 40 mA
“OFF’* Supply Current VY -V =20V, V,y -V =00V 10 100 MA
ac electrical characteristics (Notes 1 & 2, AC test circuit, T = 25°C)
Turn-On Delay (toy) 5.0 7.5 12 ns
Turn-Off Delay (tore) 5.0 12 15 ns
Rise time (t,) — Note 3 V* -V~ =17V, C_ =250 pF 12 ns
V* -V~ =17V, C_ =500 pF 15 18 ns
C, = 1000 pF 20 35 ns
Falltime (t;) — Note 3 V' -V =17V, C_ = 250 pF 10 ns
V¥ -V~ =17V, C_ = 500 pF 12 16 ns
C_ = 1000 pF 17 25 ns

Note 1: These specifications apply for v —Vv™ =10V to 20V, C_ = 1000 pF, over the temperature range —55°C to +125°C

J9Z00HWN/9Z00HIN

for the MH0026 and 0°C to +85°C for the MH0O026C, unless otherwise specified.

Note 2: All typical values for the Tp = 25°C.

Note 3: Rise and fall time are given for MOS logic levels, i.e., rise time 1s transistion from logic ‘0"’ to logic ““1"’ which 1s voltage
fall. See waveforms on the following pages.

ac test circuit switching time

vow waveforms
+50V INPUT I—. - —I v
Cin { l I : I 1 ‘ﬂ—
1000 pF
(_. I ' ouTPUT
90%
4 | [ | 4
INPUT
Vin =5V 10%
ol = | I
L= s
Eﬂul’ u
V=200V = =
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POWER DISSIPATION (W)

RISE TIME (ns) TRANSIENT POWER (mW)

TURN-ON & TURN-OFF TIMES (ns)

typical performance characteristics

TO-5 & DIP Power Ratings

12 —— T T
MHO026CN SOLDERED T0 PC
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. . .
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0.8 \\ ~ ON HEAT SINK
06 &
04 N
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Frequency
900
€, =200 pFf
800
700 /
600 /| CL=500pF
L= P
500
w AT
300 A €, 200 1
)
an [ AL AA [t
100 =
0 10 20 30 40 50

FREQUENCY (MHz)

Rise Time vs Load Capacitance

»
P
-
A
V' _v=20v Vv v
15
10
Ro =502 |
Ta=25°C
[ I

0 200 400 GOD 800 1000 1200
LOAD CAPACITANCE (pF)

Turn-On & Turn-Off Time
vs Temperature

T
13 -Vvr-v =20v
G = C, = 1000 pF e
12 [— g, =500 7
| /
1 L
ton
10
9 \ A
8
1,
ort .
. L
75 -50 -25 0 25 50 75 100 125

TEMPERATURE (°C)

POWER DISSIPATION (W)

FALL TIME (ns) SUPPLY CURRENT (mA)

RISE TIME (ns)

3.0

25

20

TO-8 Package Power Rating

MH0026G AND MH0026CG IN

STILL AIRWITH CLIP-ON

HEAT SINK (THERMALLOY

TYPE 215-1.9 OR EQUIV.)
|

NS

S

N

MH0026G AND _—
MHO0026CG IN STILL AIR

ﬂ\

N

25 50 75 100 125
AMBIENT TEMPERATURE (°C)

150

Supply Current vs Temperature

85 T T T
DUTY CYCLE = 20%
{ f=1MHz |
80 ¢ =0 I
V'V~ =20V
15
—
70
6% Vv =17V
—
6.0
-75 -60 -25 0 25 50 75 100 125
TEMPERATURE (°C)

Fall Time vs Load Capacitance

25 1T
V' -V~ =15V to 20V
20
15 ]
LA
10
d Ro = 500
Ta=25°C
5 L
0 200 400 600 800 1000
LOAD CAPACITANCE (pF)
Rise Time vs Temperature
25
1 V-V =20V
g0 |GL7 10005
C, =500 pF
et
15 =
10 RT)
5
0
-75 -50 -25 0 25 50 75 100 125

TEMPERATURE (°C)

OUTPUT PULSE WIDTH (ns) INPUT CURRENT (mA) POWER (mW)

FALL TIME (ns)

400
360
320
280
20

160
120
80
40

N s o

800
700
600
500
400
300
200
100

DC Power (Ppc) vs

Duty Cycle
Tp=25°C Y. /]
€=
N N //
V"= 20V — /
ve-v=1v}/ P
VE-vT=12v
X A
///\. P
/|
p. .
/.d v -v)?
Poc = Lgprl (00)

10 20 30 40 50 60 70 80
BUTY CYCLE (%)

Input Current vs Input Voltage

Ta=25°C ]
vt=20v
Vo=V
A
L/
—v/
05 10 15 20 25

INPUT VOLTAGE (V)

Optimum Input Capacitance vs
Output Pulse Width

vt -vT=20v
C, = 1000 pF

Ta=25°C

7
/
Y
P4
1
A
200 400 600 800 1000 1200

INPUT CAPACITANCE, Cyy (pF)

Fall Time vs Temperature

T 1 1
v -v-=20v
T
€, 1000 pF
e -
€, = 500 pF ol
R e
C.=0 L4~

-75 -50 -25 0 25 50 75 100 125

TEMPERATURE (°C)

8-118




typical applications (cont.)

AC Coupled MOS Clock Driver

JO9Z00HN/9200HIN
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*See applications section on page § for detailed information on input/output design criterior
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MH0026/MH0026C

typical applications

DC Coupled MOS Clock Driver

1
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I 1
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#1 0UTPUT
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application information

1.0 Introduction

The MHO0026 is capable of delivering 30 watts
peak power (1.5 amps at 20V needed to rapidly
charge large capacitative loads) while its package is
limited to the watt range. This section describes
the operation of the circuit and how to obtain
optimum system performance. If additional design
information is required, please contact your local
National field application engineer.

2.0 Theory of Operation

Conventional MOS clock drivers like the MH0013
and similar devices have relied on the circuit
configuration in Figure 1. The AC coupling of an
input pulse allows the device to work over a wide
range of supplies while the output pulse width
may be controlled by the time constant -R; X C;.

EXTERNAL Con O out
[ T
IN o—I I—O
<
ns

FIGURE 1. Conventional MOS Clock Drive

D, provides 0.7V of dead-zone thus preventing Q,
and Q, from conducting at the same time. In
order to drive large capacitive loads, Q; and Q,
are large geometry devices but C , now limits
useful output rise time. A high voltage TTL output
stage (Figure 2) could be used; however, during
switching until the stored charge i1s removed from
Q,, both output devices conduct at the same time.
This is familiar in TTL with supply line glitches in
the order of 60 to 100 mA. A clock driver built
this way would introduce 1.5 amp spikes into the
supply lines.

EXTERNAL
c1 Oout

—O v-
FIGURE 2. Alternate MOS Clock Drive

Unique circuit design and advanced semiconductor
processing overcome these clasic problems allow-
ing the high volume manufacture of a device, the
MHO0026, that delivers 1.5A peak output currents
with 20ns rise and fall times into 1000pF loads. In

a simplified diagram, D; (Figure 3) provides 0.7V
dead zone so that Q; is turned ON for a rising
input pulse and Q, OFF prior to Q; turning ON a
few nanoseconds later. D, prevents zenering of the
emitter-base junction of Q, and provides an initial
discharge path for the load via Q3. During a falling
input, the stored charge in Q3 1s used beneficially
to keep Q3 ON thus preventing Q, from conduct-
ing until Q; is OFF. Q, stored charge is quickly
discharged by means of common-base transistor

The complete circuit of the MH0026 (see sche-
matic on page 1) basically makes Darlingtons out
of each of the transistors in Figure 3.

vt

EXTERNAL

¢
c1
Rl 02
w o—| l—o o—o—»vw—ﬁu our
D1
< .

’-NLL
IMI ®-

FIGURE 3. Simplified MH0026

When the output of the TTL input element (not
shown) goes to the logic ‘‘1” state, current is
supplied through Cyy to the base of Q; and Q,
turning them ON, and Q3 and Q4 OFF when the
input voltages reaches 0.7V. Initial discharge of
the load as well as E-B protection for Q; and Q4
are provided by D; and D,. When the input
voltage reaches about 1.5V, Qg and Q; begin to
conduct and the load is rapidly discharged by Q;.
As the input goes low, the input side of C, goes
negative with respect to V™ causing Qg and Qg to
conduct momentarily to assure rapid turn-off of
Q, and Q; respectively. When Q; and Q, turn
OFF, Darlington connected Q; and Q4 rapidly
charge the load toward vt volts. R¢ assures that
the output will reach to within one Vg of the
vt supply.

The real secret of the device’s performance is
proper selection of transistor geometries and resis-
tor values so that Q; and Q; do not conduct at
the same time while minimizing delay from input
to output.

3.0 Power Dissipation Considerations

There are four considerations in determining
power dissipations.

1. Average DC power

2. Average AC power

3. Package and heat sink selection

4. Remember—2 drivers per package

8-121
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application information (cont.)

The total average power dissipated by the MH0026
is the sum of the DC power and AC transient
power. The total must be less than given package
power ratings.

Poiss =P ac * Poc = Puax

Since the device dissipates only 2mW with output
voltage high (MOS logic “0"), the dominating
factor in average DC power is duty cycle or the
percent of time in output voltage low state (MOS
logic ““1"). Percent of total power contributed by
Ppc is usually neglible in shift register applications
where duty cycle is less than 25%. Py . dominates
in RAM address line driver applications where
duty cycle can exceed 50%.
3.1 DC Power (per driver)

DC Power is given by:

Poc = (VF-v7)X (s(Low)) X

ON time

(OFF time—ON time

)
or Py = (Output Low Power) X (Duty Cycle)
where: Igow) =1s @ (V' - V)
Example 1: (V+ =+5V, V" =-12V)
a) Duty cycle = 256%, therefore
Poc =17V X 40mA X 17/20 X 25%
Py = 146mW worst-case, each side
Ppc = 109mW typically
b) Duty cycle = 5%
Poc =21mW
c) See graph on page 3
The above illustrates that for shift register applica-
tions, the minimum clock width allowable for the
given type of shift register should be used in order

to drive the largest number of registers per clock
driver.

Example 2: (V' =+17V, V" = GND):
a) Duty cycle = 50%
Py = 290mW worst-case
Ppc = 218mW typically
b) Duty cycle = 100%

Py = 580mW

Thus for RAM address line applications, package
type and heat sink technique will limit drive
capability rather than AC power.

3.2 AC Transient Power (per driver)

AC Transient power is given by:
Pac=(VT-v)2XxtXxc,
where: f = frequency of operation

C_ = Load capacitance (including all

strays and wiring)
Example 3: (V* =+5V, V" =-12V)
Pac =17 X 17 X f(MHz) X 10° X
C (nF) X 107~°
Pac = 290mW per MHz per 1000pF

Thus at 5MHz, a 1000pF load will cause any driver
to dissipate one and one half watts. For long shift
registers, a driver with the highest package power
rating will drive the largest number of bits for the
lowest cost per bit.

3.3 Package Selection

Power ratings are based on a maximum junction
rating of 175°C. The following guidelines are
suggested for package selection. Graphs on page 3
illustrate derating for various operating tempera-
tures.

3.31 TO-5 (“H") Package: Rated at 600mW still
air (derate at 4.0mW/°C above 25°C) and 900mW
with clip on heat sink (derate at 6.0mW/°C above
25°C). This popular hermetic package is recom-
mended for small systems. Low cost (about 10¢)
clip-on-heat sink increases driving capability by
50%.

3.32 8-Pin (“N”) Molded Mini-DIP: Rated at
600mW still air (derate at 4.0mW/°C above 25°C)
and 1.0 watt soldered to PC board (derate at
6.6mW/°C). Constructed with a special copper
lead frame, this package is recommended for
medium size commercial systems particularly
where automatic insertion is used. (Please note for
prototype work, that this package is only rated at
600mW when mounted in a socket and not one
watt until it is soldered down.)

3.33 TO-8 (“G"”) Package: Rated at 1.5 watts
still air (derate at 10mW/°C above 25°C) and 2.3
watts with clip on heat sink (Wakefield type
215-1.9 or equivalent—derate at 15mW/°C).
Selected for its power handling capability and
moderate cost, this hermetic package will drive
very large systems at the lowest cost per bit.
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application information (cont.)
3.4 Summary—Package Power Considerations

The maximum capacitative load that the MH0026
can drive is thus determined by package type, heat
sink technique, ambient temperature, AC power
(which is proportional to frequency and capacitive
load) and DC power (which is principally deter-
mined by duty cycle). Combining equations pre-
viously given, the following formula is valid for
any clock driver with negligible input power and
negligible power in output high state:

-3
C_ (max in pF) = % X

Praximw) (TaPkg) X Req - (v -v7)? X (Do) X 10°
(VT = V7)2 X Req X f(MHz)
or: C, (max inpF) = 5X 107° X

(mW) X 500 - Vg2 X Dc X 10
Vg?* X 500 X f(MHz)

Pmax

Where: n = number of drivers per pkg. (2 for
the MH0026)

Pmax(mw)(TA, pkg) = Package power
rating in milliwatts for given package,
heat sink, and max, ambient tempera-
ture (See graphs)

Req = equivalent internal resistance

Req = (VT = V")l ow) = 500 ohms (worst
case over temperature for the MH0026 or
660 ohms typically)

Vg = (V+ - V7) = total supply voltage across
device

Dc = Duty Cycle =

Time in output low state

Time in output low + Time in output high state

Table | illustrates MH0026 drive capability under
various system conditions.

4.0 Pulse Width Control

The MHO0026 is intended for applications in which
the input pulse width sets the output pulse width;
i.e., the output pulse width is logically controlled
by the input pulse. The output pulse width is given
by:

—+
(PW)oyr = (PW)|N+tr 2t'

=PW \t25ns

Two external input coupling capacitors are re-
quired to perform the level translation between
TTL/DTL and MOS logic levels. Selection of the
capacitor size is determined by the desired output
pulse width. Minimum delay and optimum per-
formance is attained when the voltage at the input
of the MH0026 discharges to just above the
devices threshold (about 1.5V). If the input Is
allowed to discharge below the threshold, tqe e
and t; will be degraded. The graph on page 3
shows optimum values for C,y vs desired output
pulse width. The value for C;y may be roughly
predicted by:

Ciy = (2X 107) (PW)g 1

For an output pulse width of 500ns, the optimum
value for C, is:

C,n = (2X 1073)(500 X 10~°) = 1000pF

TABLE 1. Worst Case Maximum Drive Capability for MH0026*

TO-8 WITH T08 MINI-DIP TO-5 AND MINI-DIP
PACKAGE TYPE HEAT SINK FREE AIR SOLDERED DOWN FREE AIR
Max.
Max. Ambient
Operating Temp. | 60°C 85°C 60°C 85°C 60°C 85°C 60°C 85°C
Frequency |1 2>
Duty Cycle
100kHz 5% 30 k 24 k 19 k 15 k 13 k 10k 7.5k 5.8k
500kHz 10% 6.5k 5.1k 4.1k 3.2 2.7k 2k 1.5k 1.1k
1MHz 20% 2.9k 2.2k 1.8k 14k 1.1k 840 600 430
2MHz 25% 1.4k 1.1k | 850 650 550 400 280 190
5MHz 25% 620 470 380 290 240 170 120 80
10MHz 25% 280 220 170 130 110 79 - -

*Note Valuesin pF and assume both sides in use as gon»overlapmg 2 phase driver, each side operating
at same frequency and duty cycle with (V' - V7) = 17V For loads greater than 1200 pF,
nise and fall times will be imited by output current, see Section 5 0
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MH0026/MH0026C

application information (cont.)

5.0 Rise & Fall Time Considerations(Note 3)

The MH0026's peak output current is limited to
1.6A. The peak current limitation restricts the
maximum load capacitance which the device is
capable of driving and is given by:

1=c $¥<15A

The rise time, t,, for various loads may be
predicted by:

t, = (AV)(250X 1072 +C )

Where: AV = The change in voltage across C,
+_vy-

C_ = The load capacitance
For V¥ -V~ =20V, C, = 1000pF, t, is:

t, = (20V)(250 X 10~'2 + 10'2)

For small values of C., equation above predicts
optimistic values for t. The graph on page 3
shows typical rise times for various load capaci-
tances.

The output fall time (see Graph) may be predicted

by:
t; = 22R(Cg +C )
Pee +4

6.0 Clock Overshoot

The output waveform of the MH0026 can over-
shoot. The overshoot is due to finite inductance of
the clock lines. It occurs on the negative going
edge when Q; saturates, and on the positive edge
when Q; turns OFF as the output goes through
V+—Vbe. The problem can be eliminated by
placing a small series resistor in the ouput of the
MH0026. The critical valve for Rg=24/L/CQ where
L is the self-inductance of the clock line. In

practice, determination of a value for L is rather
difficult. However,R, s readily determined emper-
ically, and values typically range between 10 and
51 ohms. R, does reduce rise and fall times as

iven by:
given by t, =ty = 2.2RgC,.

7.0 Clock Line Cross Talk

At the system level,voltage spikes from ¢, may be
transmitted to ¢, (and vice-versa) during the
transition of ¢; to MOS logic “1”. The spike is
due to mutual capacitance between clock lines and
is, in general, aggravated by long clock lines when
numerous registers are being driven. Transistors
Q; and Q4 on the ¢, side of the MH0026 are
essentially “OFF"” when ¢, is in the MOS logic
"0" state since only micro-amperes are drawn
from the device. When the spike is coupled to ¢,,
the output has to drop at least 2 Vg before Q;
and Q4 come on and pull the output back to V™.
A simple method for eliminating or minimizing
this effect is to add bleed resistors between the
MHO0026 outputs and ground causing a current of
a few milliamps to flow in Q4. When a spike is
coupled to the clock line Qg4 is already “ON’’ with
a finite h,. The spike is quickly clamped. by Q4.
Values for R depend on layout and the number of
registers being driven and vary typically between
2k and 10k ohms.

8.0 Power Supply Decoupling

Power supply decoupling is a widespread and
accepted practice. Decoupling of vtiov supply
lines with at least 0.1 uF noninductive capacitors
as close as possible to each MH0026 is strongly
recommended. This decoupling is necessary
because otherwise 1.5 ampere currents flow during
logic transition in order to rapidly charge clock
lines.
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MH8808 dual high speed MOS clock driver

general description

The MH8808 is a high speed dual MOS clock
driver intended to drive the two phases of a
memory array of 500 pF per phase at rates up to
4 MHz. The design includes output current limit-
ing for controlled rise and fall times, and thermal
shutdown which protects the chip against exces-
sive power dissipation or accidental output shorts.
Two DTL/TTL compatible status outputs monitor
clock outputs and provide a corresponding TTL
logic level for status indication. Both direct and
internally damped outputs are available for each
phase to suit the particular application. It is ideally
suited for driving MM5262 2k RAMs.

features

® High Speed: 18 ns typ delay and 20 ns typ rise
and fall times with 500 pF load

® Current limited outputs 450 mA typ
® Direct and damped outputs available
® Thermal shutdown protection

® TTL compatible status outputs

® 1W dissipation capability at 25°C Ta
® 16 pin cavity dual-in-line package

® Qutput high level clamped to +5V

connection diagram

Dual-In-Line Package

DAMPED Voo DAMPED
Vss out ouT —_— out out NC
16 15 12 13 12 11 | 10 | ]
>
< &
>
1) T
[
) [
A {
1 2 3 4 5 8 I 7 l 8
*  STATUS IN  “——— IN STATUS GND
outT Ves out
(rTL) (TTL)
*DO NOT CONNECT TO THISPIN.
TOP VIEW
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MH8808

absolute maximum ratings

Vss +7V
Vgs - Vbob 26V
Total Power Dissipation (Note 1) 1w
Operating Temperature Range 0°C to +70°C

electrical characteristics
The following apply for Vgg = +7V, Vgg = +6V, Vpp = =16V, Ty = 25°C unless otherwise stated

PARAMETER . CONDITIONS MIN MAX UNITS
Input Current Vin = -9V (Note 2) 10 mA
Output Low Voltage lout = +1mA, V= -10V -14 \Y
(Note 2)
Output High Voltage lout =-1mA, V |y = -14V 45 53
Status 1" Voltage lout = =250 KA, V \ = =14V 3
Status ‘0" Voltage lout =20 MA, V y = =10V 05
(Note 2)

Output Leakage Current Vgg = +8.5V, Vgg = 5V

Voo =-17 5V, Vour = +8 5V

Vn = open 100 HA
Damping Resistor 4 Q
lgs Vin=-115V

Vgs =+6 5V, Vpp = =17 5V

Vgg = +8 5V (Note 2) 32 mA
lss Vin =-115V

Vgs = +6 5V, Vpp = =17 5V

Vgg = +85V (Note 2) 23 mA
lop Vin =-115V

Vgs = +65V, Vpp = -17 6V

Vgg = +8 5V (Note 2) -55 mA
Output Rise Time C_ =500 pF 26 ns
Output Fall Time C_ =500 pF 26 ns
Delay to Negative-Going Output C_ =500 pF 7 22 ns
Delay to Positive-Going Output C, =500 pF 10 25 ns

Note 1 Maximum junction temperature 1s 110°C For operation above 25°C derate at 85°C/W 6 ya for still air
Note 2. Test only one input high (more positive) at a time
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DM5446A/DM7446 A(SN5446A/SN7446A),
DM5447A/DM7447A(SN5447A/SN7447A),
DM5448/DM7448(SN5448/SN7448)

BCD to 7-segment decoder/drivers

general description

This versatile series of 7-segment display drivers
fulfills a wide variety of requirements for most
active high (common cathode) and active low
(common anode) Light Emitting Diodes (LED)
or lamp displays. Each device fully decodes a
4-bit BCD input into a number from O through 9
in the standard 7-segment display format, and
BCD numbers above 9 into unique patterns that
verify operation. All circuits operate off of a
single 5.0V supply.

The DM5446A/DM7446A has active-low, open-
collector outputs that will drive segments requiring
"up to 40 mA of current. The outputs are capable
of withstanding 30V at a maximum leakage current
of 250uA. This configuration i1s particularly well
surted for common anode LED displays or higher
voltage lamp displays. The high sink current
capability also allows this circuit to be used in
the multiplex or nonmultiplex mode of display
drive. In addition, the device may be used to
drive logic circuits since i1ts normalized fanout
is 25.

The DM5447A/DM7447A has the same output
characteristics as the DM5446A/DM7446A except
that the outputs withstand 15V at a maximum

connection diagrams

Vee
16 |15 |14 13 12 11 |10 |8

s
Ic LT RB/0 RBA |, la

[Tz 13 a5 T6 |7 T8
GND
TOP VIEW

DM5448/DW7448

leakage current of 2560uA. Since its output configu-
ration is the same as the DM5446A/DM7446A
1ts applications will also be the same, the only
restriction is that a lower voltage type display be
used because of the reduced output voltage limit
of 15V.

The DM5448/DM7448 has active-high, passive-
pull up outputs with a fanout of 4. Typical source
current is 2.0 mA at an output voltage of 0.85V.
The sink capability is 6.4 mA at a maximum
drop of 0.4V. It 1s normally used to drive logic
circuits, operate high-voltage loads such as electro-
luminescent displays through buffer transistors or
SCR switches, and in low current common cathode
Non-Multiplex LED applications.

features

® Lamp-test input

m | eading/trailing zero suppression (RBI and
RBO)

® Blanking input that may be used to modulate
lamp intensity or inhibit output

® TTL and DTL compatible

Input clamping diodes

16 |15 |14 |13 [12 |11 |10 |8

6 (71 I8

TOP VIEW

DMS5446A/DM7446A
DM5447A/DM7447A

9-1

8YYLINQ/8YVYSINA'VLYYLING/VLYYSINA VOV YLINAQ/VIPYSING




DM5485/DM7485, DM54123/DM74123

DM5485/DM7485{SN5485/SN7485)

4-bit magnitude comparator

general description

The DM5485/DM7485 performs magnitude com-
parison of straight binary and BCD (8421) codes.

® Easily expandable through high speed cascading
inputs

Three fully decoded decisions on two 4-bit words = Typical power 275 mW
(A & B) are made and brought to three outputs. ti di
. I . onnection ai

This device is fully expandable by use of cascading ¢ N ° agram

inputs. When expanded the total comparison time Vee

is a function of word length and is two gate delays ['8 |5 [ |8 iz m oo |e

(& 12 ns) for each four bit section added to the

basic device delay.

8
features ,'
® Greater than, less than and equal to in one l |
1 02 fa lals ls 17 s
package eND
truth table
COMPARING CASCADING
INPUTS INPUTS OUTPUTS

A3,B3 A2, B2 A1,B1 A0, BO >B | A<B A=B A>B | A<B A=B
A3>B3 X X X X X X H L L
A3<B3 X X X X X X L H L
A3=83 A2>B2 X X X X X H L L
A3=B3 A2< B2 X X X X X L H L
A3=B3 A2 =82 A1>B1 X X X X H L L
A3=B3 A2=B2 A1<B1 X X X X L H L
A3=B3 A2=B2 A1=B1 A0 > BO X X X H L L
A3=B3 A2=B2 A1=B1 A0 < BO X X X L H L
A3=83 A2=B2 A1=B1 A0 = BO H L L H L L
A3=B3 A2=8B2 A1=B1 A0 = BO L H L L H L
A3=83 A2=B2 A1=B1 A0 = BO L L H L L H

NOTE: H = high level, L = low level, X = irretevant

DM54123/DM74123(SN54123/SN74123)

TTL/monostable multivibrator

general description

The DM54123/DM74123 is a dual retriggerable,
resettable monostable multivibrator providing an
output pulse whose duration and accuracy is a
function of external timing components. Its inputs
and outputs are standard TTL and compatible with
all 5400 and 7400 products.

There are two inputs per function, one active LOW
and one active HIGH. This permits triggering on
either the leading (positive going) or trailing (nega-
tive going) edge. Triggering is independent of input
transition time or pulse width. An input cycle
time shorter than the output R*C cycle time will
retrigger the DM54123 and result in a continuous
output.

Retriggering may be inhibited by tying the Q out-
put to the active LOW trigger input or the Q
output to the active HIGH input.

The true output may be forced LOW during any
phase of input or output timing by connecting a
logic LOW level to the reset input.

features
® Retriggerable 0% to 100% duty cycle
® TTL compatible inputs and outputs
® Triggers on leading or trailing edge
® Complementary outputs
® Compensated for temperature and power supply
variations
® High speed trigger to Q 21 ns (typ.)
connection diagram
Vec Ry Cx

||8 |15 ]ll 13

12 '11 'lﬂ ]9

s s I Is
Cx Rx GND
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DM54141/DM74141 (SN54141/SN74141)
BCD to decimal decoder/driver

general description

The DM54141/DM74141 is a second-generation
BCD-to-decimal decoder designed specifically to
drive cold cathode indicator tubes. This decoder
demonstrates an improved capability to minimize
switching transients in order to maintain a stable
display.

Full decoding is provided for all possible input
states. For binary inputs 10 through 15, all the out-
puts are off. Therefore the DM54141/DM74141,
combined with a minimum of external circuitry,
can use these invalid codes in blanking leading-
and/or trailing-edge zeros in a display as shown in
the typical application datd. The ten high-perform-
ance NPN output transistors have a maximum
reverse current of 50uA at 55V.

connection diagram

Vec
16 115 |'|‘ 113 I1Z l“ |‘|ﬂ 9

Low-forward-impedance diodes are also provided
for each input to clamp negative-voltage transitions
in order to minimize transmission-line effects.
Power dissipation is typically 55 mW, which is
about one-half the power requirement of earlier
designs.

features

® Drives cold cathode numeric indicator tubes
directly

® Low leakage current at 55V (50uA max.)

Low power dissipation of 55 mW (typ.)

® Fully decoded inputs ensure all outputs off for
invalid codes

® Input clamp diodes for minimizing transmission
line effects

——de

~

£
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DM54160/DM74160 Series

DM54160/DM74160(SN54160/SN74160)
decade counter with asynchronous clear
DM54161/DM74161(SN54161/SN74161)
binary counter with asynchronous clear
DM54162/DM74162(SN54162/SN74162)
decade counter with synchronous clear
DM54163/DM74163(SN54163/SN74163)
binary counter with synchronous clear

general description

These synchronous, presettable counters feature
an internal carry look-ahead for application in
high-speed counting schemes. The DM54160/
DM74160 and DMb54162/DM74162 are decade
counters and the DM54161/DM74161 and
DM54163/DM74163 are 4-bit binary counters.

A low level at the load input disables counting
and causes the outputs to agree with the data
input after the next positive clock edge. The
clear function for the DM54162/DM74162 and
DM54163/DM74163 is synchronous and a low
level at the clear input sets all four outputs low
after the next positive clock edge. The clear
function for the DM54160/DM74160 and
DM54161/DM74161 is asynchronous and a low
level at the clear input sets all four outputs low
regardless of the state of the clock.

Counting is enabled when both count enable
inputs are high. Input T is fed forward to also

connection diagram

Vee
16_[15 |14 |13 12

enable the carry out. The earry output is a
positive pulse with a duration approximately equal
to the positive portion of Q4 and can be used to
enable successive cascaded stages. High to low
level transitions at the enable P or T inputs
should occur only when the clock is high.

features

Internal look-ahead for fast counting schemes
®m Carry output for n-bit cascading
® Synchronous counting

® Synchronously programmable

Load control line

Diode-clamped inputs

Typical max input clock frequency 35 MHz

€0 0, 05 O

LR OUTPUTS
CK  D/ly Dty D/l

1z [z & Is
TOP VIEW

1 |10 |8

0 ET

iy EP

5 |7 |8
GND
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DM54170/DM74170(SN54170/SN74170) 4-by-4 register file

general description

This 16-bit Register File is organized as four the output, a high-level is applied at the data input
4-bit words. Separate Read Select and Write Select for that particular bit location. The latch inputs
inputs allow simultaneous reading and writing are arranged so that new data will be accepted
from different locations. only if both internal address gate inputs are high.

When this condition exists, data at the D input is
Four data inputs are available which are used to transferred to the latch output. When the write
supply the 4-bit word to be stored. Location of the enable input, Gy, is high, the data inputs are
word is determined by the write address inputs A inhibited and their levels can cause no change in
and B in conjunction with a write-enable signal. the information stored in the internal latches.
Data applied at the inputs should be in its true When the read enable input, Gg, is high, the data
form. That is, if a high-level signal is desired from outputs are inhibited and remain high.

connection diagram

Vee
116 |15 |14 |13 |12 |11 |10 |8

S6LYLINA/S6LYSING ‘OLLYLINQ/OLLYSING

=
B
» =
@

1 (2 [3Jafs 6 [7 T8

TOP VIEW

DM54195/DM74195(SN54195/SN74195)
4-bit parallel-access shift registers

general description

The DM54195/DM74195 are 4-bit shift registers permit the first stage to perform as a J-K, D-, or
which feature parallel inputs, parallel outputs, J-K T-type flip-flop as shown in the function table.
serial inputs, shift/load control input, and a direct
overriding clear. All inputs are buffered to lower

the input drive requirements. The registers have two features

modes of operation: ® Synchronous parallel load

Pal_'3"9| (Br_oads.ide) Load m Positive edge triggered clocking

Shift (_'" d.lrectnon Q/} toward Qp) ) ® Parallel inputs and outputs from each flip-flop
Paralle.l loading is accorvphshed by applying the ® Direct overriding clear .
four bits of data and taking the shift/load control - dRi 6
input low. The data is loaded into the associated Jan inputs to first stage
flip-flop and appears at the outputs after the ® Complementary outputs from last stage
positive transition of the clock input. During ® For use in high performance:
loading, serial data flow is inhibited. Accumulators/Processors
Shifting is accomplished synchronously when the S'erlal to pa'a'"e_l’ parallel to serial converters
shift/load control input is high. Serial data for this ® Typical power dissipation 195 mw

mode is entered at the J-K inputs. These inputs ®» Typical clock frequency 39 MHz max

connection diagram '
Vee

{16 [15 |14 |13 |12 |11 _Ji0 |g

GND
TOP VIEW
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DM7544/DM8544,DM7555/DM8555

DM7544/DM8544 TR|-STATE®quad switch debouncer

general description

The DM7544/DM8544 is a Quad Switch Debouncer
for use in front panel and similar applications.
The part consists of four RS flip-flops, with
internal pull up resistors for increased noise
immunity, which store the switch condition infor-
mation. A strobe output is available which allows
sampling of the switch information at a pre-
determined time. TRI-STATE® outputs are pro-
vided for switch line bus connections.

connection diagram

Vee
|16 |15

features

®  Eliminates push-button noise

® Allows clocked devices to be operated from
switches

® Maximum power dissipation 250 mA

| Bus-line connectable

14 |13 |12 |11 J10 |9

0,

Az

STROBE

0

A

0, ENABLE C, €,
TRISTATE

0, B B 0

3

a |5 [6 [7 |8
GND
TOP VIEW :

DM7555/DM8555 TRI-STATE®programmable decade counter

general description

The DM7555/DM8555 is a TRI-STATE four-bit
decade counter which has both conventional and
TRI-STATE outputs. When the TRI-STATE out-
puts are in the high-impedance mode, they can be
used to load information into the subsequent stage.
This is particularly useful in applications involving
program counters. Fully synchronous operation
results when these devices are cascaded.

features

8 Typical power dissipation 375 mW
® Target propagation delay 27 ns
® Target clock frequency 50 MHz

logic diagram

connection diagram

Vee
|‘5 15 |14 |13 |12 |11 |10 l!

MAX 105 1/0c 0D 10g 1/0,
count
3 13

GND

== 15 max

COUNT

o N
L . 1
10g
1
was o o
LD°“ 1 D
|
{
1
[y S o
9
clock Do
a
RESET o
.
\ Vee * 16 5 5 3 2
D+ 0a s 2 [




DM7556/DM8556 TRI-STATE®programmabIe binary counter

general description

The DM7556/DM8556 is a TRI-STATE four-bit
binary counter which has both conventional and
TRI-STATE outputs. When the TRI-STATE out-
puts are in the high-impedance mode they can be
used to load information into the subsequent stage.
This is particularly useful in applications involving
program counters. Fully synchronous operation
results when these devices are cascaded.

features

® Typical power dissipation 375 mW
® Target propagation delay 27 ns
® Target clock frequency 50 MHz

logic diagram

connection diagram

Veo L}F\\
[5 15 4 3 pz oo e oy
&
<
o
MAX 10, V0, 0D V05 10, \
ICOUNT
CE CLk
Qo Oc RESET Qg  Qa (DAD O
lr @
il Talads Ts o Ts <
GND w
o
jo3)

” D

—d—T—‘glm,

‘D
=

=
|~

w1
3 No
cLock >
ReseT & >
o
Vec = 16 6 5 3 2
GND=8 W [ o lo

DM75493 4-segment LED driver

DM75494 6-digit LED driver

general description

The DM75493 and DM75494 are designed to be
used to interface between MOS and LED displays.
These two devices are pin equivalent to the
DM75491 and DM75492 but have several advan-
tages. The DM75493 and DM75494 can be

connection diagrams

Vee
i6_ |15 |14 |13 j12 fi1 |10 |g
T

TOP VIEW
DM75493

operated at lower supply voltages and therefore
will reduce power consumption. The DM75493
is designed to give a relatively constant current
through an external resistor, independent of sup-
ply voltage. Each circuit has a blanking input.

TOP VIEW
DM75494
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DM7833/DM8833, DM7834/DM8834, DM7835/DM8835, DM7839/DM8839

DM7833/DM8833,DM7834/DM8834, DM7835/DM8835,
DM7839/DM8839 quad TRI-STATE® transceivers

general description

This family of TRI-STATE® party line trans-
ceivers offer extreme versatility in bus organized
data transmission systems. The data bus may be
unterminated, or terminated DC or AC at one or
both ends. Drivers in the third (high impedance)

state load the data bus with a negligible leakage -

current. The receiver input current is low allowing
at least 100 driver/receiver pairs to utilize a single
bus. The bus loading is unchanged when V¢ = OV.
The receiver incorporates hysteresis to provide
greater noise immunity. All devices utilize a high
current TRI-STATE output driver. The DM7833/
DM8833 and DM7835/DM8835 employ TRI-
STATE outputs on the.receiver also, while on
the DM7834/DM8834 and DM7839/DM8839 the
receiver outputs are standard active pull up T2L.

The DM7833/DM8833 are non-inverting quad
transceivers with a common driver disable con-
trol and a common receiver disable control.
The DM7839/DM8839 are non-inverting quad
transceivers with a common two-input driver
disable control.

The DM7834/DM8834 are inverting quad trans-
ceivers with a common two input driver disable
éontrol.

connection diagrams

DVR
Vec Bp lp Op Bc Ic Oc DIS

T2 3 @5 67 8
BUSy la On BUSg lg Og REC GND
DI

TOP VIEW
DM7833/DM8833

T2 3 @5 [6 |7
BUSa Iy On BUSglg Og REC GND
DI

TOP VIEW
DM7835/DM8835

The DM7835/DM8835 are inverting quad trans-
ceivers with a common driver disable control
and a common receiver disable control.

features
®m Receiver hysteresis 450 mV (typ)
®  Receiver noise immunity 1.4V (typ)
® Receiver input current 50 A (max)
for normal Vcc or
Vee =0V
®m  Receivers
Sink 16 mA at 0.4V (max)
Source g:g 22 :::r'n)w) at 2.4V (min)
® Drivers
Sink 50 mA at 0.5V (max) or
32 mA at 0.4V (max)
Source 10.4 mA at
2.4V (min)

a Drivers have TRI-STATE outputs

® DM7833/DM8833 and DM7835/DM8835 re-
ceivers have TRI-STATE outputs

m Capable of driving 1002 DC terminated buses

m 74 series TTL compatible

DVR
Vec Bo Ip Op Bc Ic Oc DIS

T |2 [3 8 |5 6 [7 |8
BUSA In 04 BUSz Ig Og DVR GND
oIS

TOP VIEW
DM7834/DM8834

t ]2 [3fa s 6 |78
BUS, I 0a BUSg Ig Og DVR GND
IS

TOP VIEW
DM7839/DM8839

9-8




DM7856/DM8856,
DM8857,

DM7858/DM8858 BCD-to-7segment LED drivers

general description

This series of 7-segment display drivers fulfills a
wide variety of requirements for most active high
(common cathode) Light Emitting Diodes (LED).
Each device fully decodes a 4-bit BCD input into a
number from O through 9 in the standard 7-segment
display format, and BCD numbers above 9 into
unique patterns that verify operation. All circuits
operate off of a single 5.0V supply.

The DM7856/DM8856 has active-high, passive
pull-up outputs which provide a typical source
current of 6.0 mA at an output voltage of 1.7V.
The applications are the same as for the DM5448/
DM7448 except that more design freedom is
‘allowed with higher source current levels. This
circuit was designed to drive the MAN-4 or equiv-
alent type display directly without the use of
external current limit resistors.

The DM8857 has active-high outputs and is de-
signed to be used with common cathode LED’s

in the multiplex mode. It provides a typical source
current of 50 mA at an output voltage of 2.3V.

connection diagram

Vee

16_[15 [14 |13 |12

In addition, with the use of an external current
limit resistor per segment, this circuit can be used
in higher current nonmultiplex LED applications.

The DM7858/DM8858 has active high outputs
with source current adjustable with the use of
external current limit resistors, one per segment.
This feature allows extreme flexibility in source
current value selection for either multiplex or
non-multiplex common cathode LED drive applica-
tions. It allows the system designer freedom to tailor
the drive current for his particular applications.

features

® | amp-test input
®m |eading/tralling zero suppression (RBI and
RBO)

® Blanking input that may be used to modulate
lamp intensity or inhibit output

® TTL and DTL compatible
® |nput clamping diodes

1 |10 |9

TOP VIEW

5 |7 |8
GND
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DM8864,DM8866,DM7887/DM8887,DM7889/DM8889,DM7897/DM8897

DM8864 9-digit LED driver
DM8866 7-digit LED driver

general description

The DM8864 is a 9-digit LED cathode driver and
the DM8866 is a 7-digit LED cathode driver. They
are designed to interface between MOS calculator
or clock circuits supplying 2.0 mA, and LED

connection diagrams

Veer Veez
22 |21 {20 {19 18 |17 |16 [15 |14 |13 [12

Jv]z3fals e J7 8 ]9 Jion
GND
TOP VIEW

DM8864

display operating up to 50 mA. In a multiplex
mode. They feature a “low battery” indicator
driver which will light a decimal point whenever a
9.0V battery drops below 6.5V typically.

VeeiVee2
18 17 |16 |15 ha 13 Jr2 11 |n

frle et Tefrls o
GND
TOP VIEW

DM8866

DM7887/DM8887 8-digit high voltage
anode driver (active-high inputs)
DM7889/DM8889 high voltage segment driver
DM7897/DM8897 8-digit high voltage

anode driver (active-low inputs)

general description

The DM7887/DM8887 and DM7897/DM8897 are
designed to drive the individual anodes of a-seven
segment (cathodes) high-voltage gas discharge panel
In a time multiplexed fashion.

When driven with appropriate input signals, the
driver will switch voltage and impedance levels at
the anode. This will allow or prevent ionization
of gas around selected cathode in order to form a
numeric display. Their main application will be
to act as buffers between MOS outputs (fully-
decoded) and the anodes of a gas-discharge panel,
since the devices can source up to 16 mA at a low
impedance and can tolerate more than 55V in the
off state.

DM7889/DM8889 is capable of driving eight
segments of a high-voltage display tube with a

connection diagrams

constant output sink current, which can be adjusted
by external program resistor, Rp. The program
current is half that of output on current. In the
“OFF" state the outputs can tolerate more than
80V. The ratio of “ON’’ output currents is within
+10%. Inputs have negative clamp diodes. Active
high input logic. The main application of the
device is to interface MOS circuits to high-voltage
displays. The total power dissipation in the package
is low. ’

features

® Versatile circuits for a wide range of display
applications

® High breakdown voltages

® Low power dissipation

GND Vee Vee

118 _[17 |16 [15 [14 [13 |12 |11 |10 18 [17 [16 [15 [14 [13 |12 [11 |10 118 [17 {16 |15 |14 [13 |12 [11_fo
LI K [ e 0 On] | ol b3 ol dg b
0, Iy * 0, I

P/1 Tuf—
l702 0; 0, 05 05 0, 0 !»I. b e o e e g 0, 0; 0, 05 05 0, 0
2 s fads s 718 Ta Tz f3]als (s [7 [8 |9 [T 123 adsTs 1718 To
TOP VIEW Vee (SUB) TOP VIEW TOP VIEW Vee (SUB)

DM7887/DM8887 DM7889/DM8889 DM7897/DM8897
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DM54L123/DM74L123(SN54L123/SN74L123)
dual TTL/monostable multivibrator

general description

The DM54L.123 is a low power dual retriggerable,
resettable monostable multivibrator providing an
output pulse whose duration and accuracy is a
function of external timing components. Its inputs
and outputs are compatible with all 54L and 74L
products.

There are two inputs per function, one active LOW
and one active HIGH. This permits triggering on
either the leading (positive going) or trailing (neg-
ative going) edge. Triggering is independent of
input transition time or pulse width. An input
cycle time shorter than the output R*C cycle time
will retrigger the DM54L123 and result in a con-
tinuous output.

Retriggering may be inhibited by tying the Q out-
put to the active LOW trigger input or the Q
output to the active HIGH input.

The true output may be forced LOW during any
phase of input or output timing by connecting a
logic LOW level to the reset input.

features

= Low power ‘ 25 mW

® Resettable and 0% to 100%
retriggerable duty cycle

Low power TTL compatible inputs and outputs
Triggers on leading or trailing edge
Complementary outputs

Compensated for temperature power supply
variations

® High speed, trigger to Q

50 ns (typ)

connection diagram

Vec R

x Cx
IIH I‘IE l“ 13 |12 I“ |1|| lﬂ

eTy
o

s s 7 Is
Cx Rx GND

DM70L95/DM80L95,

DM70L97/DM80L97 TRI-STATE® hex buffers

general description

The DM70L95/DM80L.95 and DM70L97/DM80L97
are a collection of six non-inverting buffer gates
which can be disabled to provide a high impedance
(TRI-STATE) output. The disable function is per-
formed by two inputs, DIS; and DIS,, which pro-
duce the TRI-STATE when taken high. For the
DM70L95/DM80L95 all outputs go to the Hi-z
STATE if DIS, or DIS, are high. For the DM70L97/
DM80L97, outputs 1, 2, 3, and 4 are disabled
(Hi-z) when DIS; = 1" and outputs 5 and 6 are
disabled (Hi-z) for DIS; = “1.”

connection diagrams

Vee
l‘ﬁ l15 I14 |13 |1Z I" ]“) Ig

[l lahldls TshTs
GND

DM70L95/DM80L95

features

® TRI-STATE outputs
22 mW

® Typical power dissipation

® Typical propagation delay 40 ns

= DM70L95/DM80L95 and DM70L97/DM80OLI7

have same pinouts as DM7095 and DM7097
respectively

Vee
6 |15 4 113 112 |1 I"] |8

e s dadsls TiTs
GND

DM70L97/DM80L97 .
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DM70L96/DM80L96, DM70L98/DM80L98, DM54S200/DM745200

DM70L96/DM80L96,DM70L98/DM80OLI8 TRI-STATE® hex buffers

features
® TRI-STATE outputs

general description
The DM70L96/DM80L96 and DM70L98/DM8OL98

are a collection of six inverting buffer gates which
can be disabled to provide a high impedance
(TRI-STATE) output. The disable function is per-
formed by two inputs, DIS; and DIS,, which
produce the TRI-STATE when taken high. For the
DM70L96/DM80L96 all outputs go to the Hi-z
STATE if DIS; or DIS, are high. For the
DM70L98/DM80L98, outputs 1, 2, 3, and 4 are
disabled (Hi-z) when DIS; = 1" and outputs 5
and 6 are disabled (Hi-z) for DIS, = “1."”

connection diagrams

Vee
|16 I\S |‘|4 |13 l‘IZ |11 |10 I‘J

T i ladls I6 b Ts
GND

DM70L96/DM80L96

® Typical power dissipation

® Typical propagation delay

17 mW

30 ns

= DM70L96/DM80L96 and DM70L98/DM80L96

have same pinouts as DM7096 and DM7098
respectively

Vee
16 |15 |14 ll] 112 |1| I'IO Iﬂ
[

il lilads Ie I ls
GND

DM70L98/DM80L98

DM54S200/DM74S200 (SN54S200/SN74S5200)
256 -bit read/write memories with TRI-STATE®outputs

general description

The DM545200/DM74S200 256-bit active-element
memories are monolithic transistor-transistor logic
(TTL) integrated circuits organized as 256 words
of one bit each. They are fully decoded and have
three gated memory-enable inputs to simplify
decoding required to achieve the desired system
organization. The memories feature PNP input
transistors which reduce the low-level input current
requirement to a maximum of —0.25 milliamperes,
only one-eight that of a normalized Series 54S/74S
load factor. The memory-enable circuitry is imple-
mented with minimal delay times to compensate
for added system decoding.

. The TRI-STATE output combines the convenience

of an open-collector with the speed of a totem-
pole output; it can be bus-connected to other
similar outputs, yet it retains the fast-rise-time
characteristics of the TTL totem-pole output.

Write Cycle: The complement of the information
at the data input is written into the selected
location when all memory-enable inputs and write-
enable input are low. While the write-enable input
is low, the output is in the high-impedance state.
When a number of outputs are bus-connected, this
high-impedance output state will neither load nor
drive the bus line, but it will allow the bus line to
be driven by another active output or a passive
pull-up if desired.

Read Cycle: The stored information (complement
of information applied at the data input during

the write cycle) 1s available at the output when the
write-enable input is high and the three memory-
enable inputs are low. When any one of the
memory enable inputs is high, the output will be
in the high-impedance state.

features

® Schottky-clamped for
systems:
Access from memory-enable inputs 20 ns typ
Access from address inputs 31 nstyp
Power dissipation 1.7 mW/bit typ
® TRI-STATE output for driving bus-organized
systems and/or highly capacitive loads
® Fully decoded, organized as 256 words of one
bit each
® Compatible with most TTL and DTL logic
circuits

high-speed memory

® Multiple memory-enable inputs to minimize
external decoding

connection diagram

Vee Allg Ally D/l W/E A/lgAfle Alle

[ 12 3 18 5 I6 [7 I8
Alls Allg ME1 ME2 ME3 Oy Aflp GND




LM75461,LM75462,LM75463,LM75464
dual peripheral drivers (high voltage)

general description

These circuits are high voltage versions of the
LM75451A, LM75452, LM75453, and LM75454
series. Pin configurations for the corresponding
parts in the two series are identical. Each circuit
contains two independent high voltage transistors
each capable of sinking 300 mA at the same time.

features

® High breakdown
® Qutputs withstand high voltage with Ve =0V
for power strobing applications

connection diagrams

Vee B2 A2 X2

e 7 |6 |5

S

1 Iz |3
A1 B1 X1

LM75461

Eall
1 Tz [ 3 4
] Xt

GND

Al

LM75463

Both outputs can sink 300 mA simultaneously
Two separate drivers per package
0°C to 70°C operation

Identical pin configurations as the lower voltage
LM75450 series equivalents

8-pin mini-dual-in-line package

Inputs have clamp diodes and are DTL/TTL
compatible

Vee B2 A2 X2
[s s

1 |2 ﬁ )

Al B1 X1 GND
LM75462
Vee 28 2A 2y
o |s s
1 | 2 |3 | 4
1A 18 1v GND
LM75464
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MH7803/MH8803, MH7807/MH8807

MH7803/MH8803,

MH7807/MH8807 oscillator/clock drivers

general description

The MH7803/MH8803 and MH7807/MH8807 are
complete self-contained two-phase oscillators and
clock driver subsystems for MOS micro-computer,
calculator and shift register systems.

features

® No external timing components

® Two non-overlapping outputs

B Both frequency and pulse width are voltage
controlled

logic diagram

= Frequency adjustable from 100 kHz to 500 kHz
(MH7803/MH8803) and from 400 kHz to
2 MHz (MH7807/MH8807)

Pulse width adjustable from 300 ns to 2us

8 |Low power for battery operation

TTL outputs for verification and synchroniza-
tion

m Both direct and damped MOS outputs

—0 V*
FREQUENCY CONTROL veo ] ONESHOT F-F v
e & =0 INHIBIT
I Q) TEST
PULSE WIDTH CONTROL O
Vee
109
VA [2]
DAMPED MOS OUTPUTS TTL OUTPUTS
10Q
92 O==AAA, 2
‘L GND
1 2
DIRECT MOS OUTPUTS
connection diagrams
INHIBIT INPUT e ~ L4
W CONTROL =2 13 vest PW CONTROL —H l—l LI
1 Mos DAMPED 12 Frea controL
2 7
) Mos = L e (L) s —v*
42 M0S DAMPED =2 ) ) s
[} 9 ¢2 = p— TEST
2 MOS == = ¢ (TTL)
) )
v- =L [ oo (71 v- =4 15— rea conTroL
TOP VIEW TOP VIEW
MH7803/MH8803 MH7807/MH8807
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MH8804 quad MOS memory driver
MH8805 dual MOS memory driver

G088HW ‘vY088HW

general description features
The quad MH8804 and the dual MH8805 are ® Current mode output drive 500 mA
bipolar to MOS drivers specifically designed to ® Rise and fall times 20 ns
drive input address lines for MOS memory arrays = Delav ti 15
using MM1103 type RAMs. The MH8804 is pin elay times ns
compatible with the 13207 and the MH8805 with = High output voltage Vss — 1.0V
the SN75361. ® Low output voltage 0.3V
= [nput levels TTL/DTL
connection diagrams
wt| U e
0, £ o 0, —4 I__] v
0, Y I.__in
o] s o2 L,
5 12
E; = H—E; 3 6
0,] e, 0, _D)_'_'_nz
oo =[], 4 ;
. . GND =i f— Vss
GND ~— P Ves
TOP VIEW
TOP VIEW
MH8804 MH8805
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AC Test Circuits

+5V

ouTPUT 40002

s11N241) 131 9V

INPUT O—‘

=z

Cour
+28V l

Test Circuit 1 Test Circuit 2
sV
Vee =5V
4000 G
o1 toa1 | 50 pF
— r'S i tyao | 50 pF
< | ton 5pF*
C 3: 1K tin 5pF*
tuo | 50 pF
= tyr | 50 pF

*Approximate value
of jig capacitance only.

Test Circuit 3

Ve = 5V
9 -5 50V
o
8002
:% Ry = 110 o
P:
o 50 pF =
INPUT D  OUTPUT -0
L o =
T C_=15pF O
Test Circuit 4 Test Circuit 5
50V
30052
30pF I 600<2
DIODES - FD100 = =
Test Circuit 6 Test Circuit 7
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ircuits

AC Test C

PULSE
GEN

+sv

Vee

5.0 KQ 1%

NS

8 Vour

15pF

.|H

6 Vour

15pF

||H

Test Circuit 8

Ve =45V
'—‘L
[
e
‘b
o
Co
| s s Is |s |7 |
= 2 [ e p PP P
J n
PULSE 10
GEN 3
K w0
50

PULSE GENERATOR OUTPUT

. SWITCHING TIME (tpg, & t,q.) TESTS

RISE TIME < 15 ns

FALL TIME < 15 ns

AMPLITUDE ~ 4V

FREQ = 2 MHz 6% AT 50% DUTY CYCLE

SHIFT RIGHT FREQUENCY TEST .

RISE TIME < 15 NS

FALL TIME < 15 NS

AMPLITUDE ~ 4V

FREQL = 15 MHz WITH PULSE WIDTH
ADJUSTMENT SO THAT Vyy HAS
DUTY CYCLE OF APPROX. 50%

~

Vour

03 JO—4
0 0; 03 gND
1 13 J12 |8
) ¢
Co INCLUDES
CLI CLI

PROBE AND JIG
CAPACITANCE

IS0 S S

Test Circuit 9

INPUT

PULSE
GENERATOR

INPUT PULSE
t#=1-=20:02ns
(20 to 80%)

Vin
TO CHANNEL “A"

Veer = Veea
+20Vde

T

Vee=-32Vde

Vour Vour
N

g

01uF
UNUSED OUTPUTS CONNECTED TO A
50 OHM RESISTOR TO GROUND

ALL INPUT AND OUTPUT CABLES TO THE SCOPE ARE EQUAL LENGTHS OF 50-0HM COAXIAL CABLE
WIRE LENGTH SHOULD BE < 1/4 INCH FROM TPy TO INPUT PIN AND TPouy TO OUTPUT PIN.

Test Circuit 10
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Vec =5V
INPUTS OUTPUTS
— —
s L0k
TABLE 1 CIRCUIT
| S

L

Figure 1 (Test Circuit)

INPUT CONDITIONS
TEST TRANSFER
oD1 0oD2 CE CLEAR PRESET cP ENABLE
todo GND GND Vee GND GND See Note 1 Vee
o1 GND GND Vee GND GND See Note 1 Vee
tod(TE) GND GND Vee GND GND See Note 1 See Note 2
tiy See Note 3 See Note 3 GND GND Vee GND Vee
ton See Note 3 See Note 3 GND Vee GND GND Vee
the See Note 3 See Note 3 GND GND Vee GND Vee
tho See Note 3 See Note 3 GND Vee GND GND Vee
feiock GND GND Vee GND GND See Note 8 Vee
Table 1
40002
NOTE 1 PULSE GEN PRR <MHz, t, <15 ns, t; <5 s, t, (CLOCK)
—_— >200
NOTE 2 See AC SWITCHING TIME WAVEFORMS
INPUTS NOTE 3 TIE THESE INPUTS TOGETHER, SEE SWITCHING TIME

DIODES WAVEFORMS.

(SEE NOTE 4 INCLUDES JIG CAPACITANCE

NOTES) NOTE 5. ALL DIODES ARE FD100 OR EQUIVALENT
NOTE 6 OPEN SWITCH Sg FOR toao(TC), tpas (TC), tpao(CET), AND
toa (CET).

NOTE 7. JIG CAPACITANCE
NOTE 8 fe ook USE 50% DUTY CYCLE

Figure 2 (Load Circuit)

TEST c
todo 50 pF
toa1 50 pF
toare) | 50pF
tin 5 pF (See Note 7)
ton 5 pF (See Note 7)
th 50 pF
tho 50 pF
feiock 50 pF

Table 2

Test Circuit 11
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ircuits

AC Test C

e "

Ry = 4002

$

S, [ I

:: Coe | Co=15pF |

B I3 l - - I

=y L ooy T

5 Fs

» Bl M T T

B,

5 sl | |

E w | Ry = 4002 |

. |

L] A8

G Co=15pF l
E |

|
I =
[ LOAD CIRC

LOAD CIRCUIT 2 o

1

NOTE 1 USE LOAD CIRCUIT 2 FOR A = B OUTPUT ONLY. LOAD CIRCUIT 1 SHOULD BE
USED TO TEST THE REST OF THE OUTPUTS.

NOTE 2 FOR INPUT PULSE, F = 1 MHz, Zour ~ 502 50% DUTY CYCLE, Vi pp = 3V
L=t <10

NOTE 3. C, INCLUDES PROBE AND JIG CAPACITANCE.

NOTE 4: ALL DIODES ARE IN3064

-

Test Circuit 12

DATA

TRISTATE
BUFFER
DM7097 INPUT/|
OUTPUT_OUTPUT
DUt
CONTROL o1
1
«1 S
(% S
Load Diagram
Co
ts, th, toar | 50 pF
twpw: trow 50 pF
tom 5 pF*
tin 5 pF*
tho 50 pF
th 50 pF

*Approximate value
of jig capacitance only.

Test Circuit 13

4000

Vee =5V

f=1MHz
PULSE WIDTH =200 ns
AMP =3V

t=t=10ns - = CAPACITANCE

Test Circuit 14

| C, =15 pF TOTAL OF JIG CAP. & PROBE

ouTPUT 1

50V

4002

>
<
>

c :’|Kﬂ

-1
1

ALL DIODES ARE FD100

Test Circuit 15
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PULSE
GENERATOR
(NOTE 1)

+15v

> R, = 2000
p—oureur
PULSE
GENERATOR
i P (NOTE 1)
I (NOTE 2)
75v
v, >
s & Ru=2002
S
PULSE v
(NOTE 1) L]
g sy

GND! l ™ (NOTE2)

NOTE1 THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS Zouy =500,
PRR= 100 KHz, ty = 115
NOTE 2 C, INCLUDES PROBE AND JIG CAPACITANCE

(c)
Test Circuit 16

75V

>
S R =300
'i

p—0uTPUT

=~ C_=15pF

T (NOTE 2)

I 3: 56k
-
L

Ly

Test Circuit 17

Vec =50V

OUTPUT

— TlﬁpF

Test Circuit 18

Vee = 50V

OUTPUT

DIODES ARE 1N914

Test Circuit 19
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ircuits

AC Test C

50V

SWITCH S, SWITCH S, Cy
tap Closed Closed 50 pF
_ oUTPUT
tys Closed Closed 50 pF
.
. ) ton Closed Closed 5 pF
3 tin Closed Closed *5 pF
— tho Closed Open 50 pF
B ‘ ths Open Closed 50 pF
ALL DIODES ARE FD100
*Jig capacitance
(a)
3pF w50V 5oV
STROBE
P
STROBE
r——o— OPEN O Oyt
ouTPUT ouTPUT
—0—] cincurr
PRESET DISABLE
PULSE GEN NO 1 O
s 3
g5 P4l 5
1= 1M DISABLE PRESET
1, = 4 Sns
Ro = 51FORPG1&2 L, Ro = 61 -
tow = tsw = 20 ns MAX tow =200 ns, MAX aov
ts = 2005, MAX i i
(b) (c)
% fv
INPUTA, B
OPEN Qe Ot -
DISABLE
O
ouTPUT LOAD
5 CIRCUIT
= 1MHz STROBE
t = y<Sns
Ro = 51 =
tow = 200 ms MAX oRESET

1

(d)

Test Circuit 20

LOAD
CIRCUIT

Vec = PIN 16
GND=PINS

Test Circuit 21
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INPUTS

Test Circuit 22

INPUTS

INPUTS

(c)

Test Circuit 23

ALL DIODES ARE FD100

Ve =PIN 16
GND=PINS

Test Circuit 24

Test Circuit 256

10-7

$11n211) 31891 JV



ircuits

AC Test C

PULSE
GENERATOR
(NOTE 1)

Vec =50V OUTPUT

| r—

L

lOAD CIRCU!YI

" (oAb CiRCOIT2
$IME AS lﬂln CIRCUITT

NOTE 1 THE GENERATOR HAS THE FOLLOWING CHARACTERISTICS Vin o < 03V,
Ving 224V, 1y =19 = 10 5, tgy cLock) = 500 15, tooicLock) = 500 ns, PRR = 1 MHz,
AND Zoyy ~ 502

Test Circuit 26

1
|
|
|
I
=1

—4

—

—d
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|\‘| Yy Switching Time Waveforms
r— <10as ——I [‘— <10ns
90% 90% 3V
INPUT 15V 15
10% 10
| - e o
[ [ ——] o
ouTPUT: ot Vou
15V 15V ouTPUT 15V 15v
Vou
t=t=10ns
PW=100ns
FREQUENCY = 1 MHz
Vec =50V
Waveform 1 Waveform 2
r— <10ns -—] r <10ns
3 R 3w INPUT
INPUT 15V 15V
10% 10% o OUTPUT
toar todo [‘-
| Vou mp— i T et
S
ouTPuT 1oy 15 e [
Vou £=1MHz
t=t;=10ns
PW =100 ns
Waveform 3 Waveform 4
15V
v cLock
/ CP WIDTH = 20 ns MIN
™ ) \
t, (10%- 90% = 10 ns V————] HOLD TIME > -5 ns (NOTE 1)
1 (80% - 10%) = 10 s
oov
— lody
15V- SET UP TIME >CP WIDTH
(NOTE 1)
Vour PULSE WIDTH >25 ns
(3LOGICLEVELS) —] todg PRESET or CLEAR
Vour 1 5V- 15V 15V
(2 LOGIC LEVELS)
:' tody — todg
NOTE 1 J AND K INFORMATION WILL REGISTER PROPERLY EVEN THOUGH THE INFORMATION IS REMOVED 5 NS
BEFORE THE CLOCK PULSE VOLTAGE FALLS. HOWEVER WHEN THIS OCCURS IT MUST BE ASSURED THAT THE
LOGICAL “1” CLOCK PULSE LEVEL AND THE DESIRED J AND K INFORMATION GCCUR SIMULTANEOUSLY FOR AT
LEAST 20 NS
Waveform 5 Waveform 6

swiojanep
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Waveforms

cLock 10%

WAVEFORM USED TO MEASURE
toa0 () AND toq 4 (@)

I
[+t un o*:"noun-1

te=ty=10ns

0 50%
DUTY CYCLE

o

v

CLOCK

I ¢

1
J 5V 15V | WAVEFORM USED TO MEASURE
toao (@) AND toq(@)
Y = T
1
: (a)
%1 ——= Ay
1
1
Q0RT !
[TLY :
: 15V
| foao 15V 15V
1 cLOCK
| \
|
i
NOTE  NO MAXIMUM RISE AND FALL TIMES ARE IMPOSED UPON
THE CLOCK VOLTAGE. HOWEVER VERY SLOW TRANSITIONS WHICH
ALLOW AN INPUT TO REMAIN IN THRESHOLD REGION CAN CAUSE 18V 15V
NOISE PROBLEMS. 0
1s,
[ F_
(b)
Waveform 7 Waveform 8
% awy o
15V 15V
INPUT OV 10% 10%
t 4
OUTPUT et
15V 15V
todo —= ] toat
15V 15V
ouTPUT
a1 —| — ts0

FREQUENCY = 1 MKz
DUTY CYCLE = 50%
L=t =10ns

Waveform 9
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tpd1 & tpdo

|
|
|
|
|
|
|
|
|
)

ouTPUT

v

|

t, — toH
|
|

|

i

CONTROL I
(DM7033/0M8083)

o I

OUTPUT

CONTROL
(DM7094/DM8034)

—] tpar rw— —® Yo E—
(a) (b)

OUTPUT ~ 5V-Vp,

CONTROL
(DM7093/0M8093)
ov
LOGICAL “1” LEVEL

LOGICAL “0” LEVEL OUTPUT

v W
CONTROL INTROL

COl
(DM7094/DM8084)

|
|  (DM7034/DM8034)

] (d)

tH

LOGICAL “1” LEVEL

OUTPUT

INPUT CHARACTERISTICS
FREQUENCY 1 MHz
PULSE WIDTH 100ns

=t <10ns
AMPLITUDE = 3V

CONTROL
v (DM7093/DMB093)

CONTROL
(DM7094/DMB8034)

(e)
Waveform 10
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Waveforms

—ly :—— ———i Y }«—
|
| 3v || v
9% 90%
INPUT 1 1sv 15v X!
10% l I 10%
| |
—f 1 e
| |
f |
157 15v
OUTPUT:
INPUT CHARACTERISTICS
AMPLITUDE = 3V
FREQUENCY = 1 MHz
t,=ty=10ns
Waveform 11
tpd1 & tpdo tHO & tH1 toH & t1H
v
STROBE 15V
NPUT 15V 15V STROBE 15V

UTUTS  —= 1o
sov — ton
! 1oy ouTPUTS 0sv <15V
15 )
! ACTUAL 0"
T VOLTAGE T
—= tar o i buote—
b | ACTUAL 1" i
ouTPUT 15V 15v 15V VOLTAGE
R Tp— N
f=1MH — —

1=t <10 ns (10% to 90%)
DUTY CYCLE = 50%

(a) (b) (c)

Waveform 12

MEMORY !

ENABLE R' v 15

ADDRESS
INPUTS )K‘ i

— —— — — — ——

OUTPUTS

15V 15V [
INPUT PULSES
- tpa0 e u=:gns
4= 10ns
f=1MHz

Waveform 13
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3ov
CLOCK fog-to ) Im 15V
T\ / N 5w\ N v
[ Yetup (0) [— Lowp (1) — thotd (0) s thotd (1) 30v
o 7\ M
NOTE 1
DATA oov
30v
OUTPUT  —f todo — tpat — thdo -—_F‘v_n- 15V
oov
1, =1 =10 ns (10% to 90%) ON CLOCK AND INPUT DATA WAVEFORMS
NOTE 1 INPUT DATA IS APPLIED TO SERIAL INPUT WHEN MODE CONTROL
EQUALS A LOGICAL ZERO INPUT DATA IS APPLIED TO INPUT A, B, C, OR D,
WHEN MODE CONTROL EQUALS A LOGICAL ONE
Waveform 14
10ns
PW =100 ns
FREQUENCY = 1 MHz
Vee =450V
15V 15V
Waveform 15
Read Cycle Write Cycle
ME ADDRESS }
bl ot L D
*QuTPUT -~

*OUTPUT SHOWN FOR STORED DATA IN
ADDRESS A =1, IN ADDRESSB=0

(a)

Waveform 16

Write Cycle

o
- -

(a)

tHO & tH1 toH & t1H
\ MEMORY
MEMORY 15V
ENABLE ENABLE 15V
UTPUTS —= tuo ton
sov OUTPUTS 05V <15V
15v ACTUAL “0”  d o
VOLTAGE }
05v
ACTUAL “1” j
VOLTAGE
15V ~ 15V
~W — twm

(b)

Waveform 17

(c)
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Waveforms

Vin
15V 15V
Gy ORG,
TO OUTPUT
oo~ |~— ——I toae I._
Vour
15V 15V
(a)
Vin
15V 15V

S VU

15V 15V
Vour
(b)
Waveform 18
3ov
Vi (€P)
oV
= tpg1
OUTPUT
L=t =10ns
f=1MHz
Waveform 19
FREQUENCY = 1 MHz
Lrustim <10m le— <1008
v
vV
INPUT 10%
o
Coorfs N
toar
Vou
15V
OUTPUT WAVEFORM 1
S Co vo.
toa0
(a)
OUTPUT WAVEFORM 2

on
15V T ot 15v
to0 Vou

NOTE 1 Cy =50 pF INCLUDING PROBE AND JIG CAPACITANCE FOR DM54182, DM74182
NOTE2 ALL DIODES ARE IN3064

(b)
Waveform 20
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toH tH

LOGICAL "1" LEVEL

ouTPUT

e

1
OUTPUT |
|

LOGICAL “0” LEVEL —>{ tow jt—

I

|

|

|

| |

| I

| |

m
' — i f-—
(a) (b)

DISABLE INPUT

tH1 tHo

v

QUTPUT ~ 5V-V,

DISABLE INPUT
DISABLE INPUT

LOGICAL 1" LEVEL

15V
|
|
OUTPUT I LOGICAL “0” LEVEL
v T
_>| twy H——
(c) (d)
tpd1 & tpd0

OUTPUT

I
|
DM7096/DM7038 : 15
oMB0s6/oT0SE |
|
I
{
—q!,a-ll«— —1 toao[-—
1 4L|
[ "\ |
L \
| |
oM7095/0M7097 |
OM8095/0M8097 | 18V : v

ouTPUT

INPUT CHARACTERISTIC

AMPLITUDE = 3V

FREQUENCY = 1 MHz, 50% DUTY CYCLE
t, =1, < 10 ns (10% to 90%)

(e)

Waveform 21
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Waveforms

STROBE INPUT
15V
DATA INPUTS* teree
15V

OuUTPUT
15V
STROBE INPUT
thovo
15V
DATA INPUTS*
ouTPUT 0

*THE DATA INPUT WAVEFORMS SHOWN MAY NOT NECES-
SARILY REPRESENT THE ACTUAL DIRECTION OF THE TRANSI-
TION FOR A PARTICULAR DATA INPUT PIN THE TRANSITIONS
SHOWN INDICATE ALSO WHAT AN OUTPUT WOULD DO IF IT
WEREN'T FOR THE STROBE INPUT IN ALL CASES THE WORST
CASE INPUT-TO-OUTPUT PATH IS SPECIFIED REGARDLESS OF
THE TRANSITIONS SHOWN

(a)

ANY DATA INPUT (STROBE INPUT - LOGICAL 0)

EITHER OUTPUT

a1 EITHER OUTPUT

(DATA INPUTS - TO PROVIDE LOGICAL “1” ON OUTPUT UNDER TEST)

15V
STROBE INPUT
15V
todo EITHER OUTPUT

STROBE INPUT

(DATA INPUTS - TO PROVIDE LOGICAL “1” ON OUTPUT UNDER TEST)

15V
EITHER OUTPUT
toar
15V
(b)

Waveform 22

1. PROPAGATION DELAYS FROM DATA INPUTS TO OUTPUT

(a)

15VL f=t=10ms

SET INPUTS A, B, C SUCH THAT TESTED INPUT IS ROUTED TO THE OUTPUT

2 SETTLING TIMES FROM CHANGE OF A, B, or C TO CORRECT DATA OUTPUT

Y Y
SELECT INPUT

noter) % 0%

15V (N
10% 10%
C— t51
(NOTE 2)
i5v 15v

DATA INPUTS IN ANY LOGIC TIoN

NOTE 1 WHEN THE SELECT INPUTS ARE TAKEN TO OPPOSITE LOGICAL LEVELS SIMULTANEOUSLY, THE
ONE (ONES) MAKING THE LOGICAL “1" TO LOGICAL “0” TRANSITION PROVIDE THE WORST-CASE PATH
NOTE 2 TIMES ARE IND! OF THE OF THE OUTPUT WAVEFORM

(b)

Waveform 23

OUTPUT

Waveform 24

CLEAR

INPUT
DISABLE

DATA

cLocK

OUTPUT

Waveform 25
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tH1

o 15V INPUT

— Lotclock)

CLEAR J \— N

(b)
Y
cE \\ 15V tHo
o

(R V]
Al
PRESET / \\ 15V
o
I—\ v
15V outPUT

18V

INPUT

TE 15V

tpdt tpo0
(Te) (Tc)
(a) (c)

t1H

v
15V
o
oUTPUT
_\ —\ Vou
OUTPUTS 15V
OR
Tc | Vou 15v
ouTPUT tonr toun
— OR OR

v
v /
, TE 15V —TE
INPUT 15V I

o
gy ——]

ACTUAL
LOGICAL 1"

VOLTAGE oUTPUT L] ouTPUTS ﬁ
:1 =15V + Vo

(d) (e)

toH r————— v
INPUT 1.5V

o
o
~15V
ACTUAL ouTeuT v
LOGICAL “0”
VOLTAGE +
(f)

Waveform 26

t
——

B
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Waveforms

Clear Pulse Width and Delay Data Setup and Hold

MINIMUM WRITE
PULSE WIDTH

WRITE
| - Z
15V 7 15V
DATASETUP | g t,—m| DATA HOLD
TIME TIME
15V 15V l_
CLEAR 7 15V 15V
DATA _———}
OUTPUT e
15V (0R)
DATA
o 1 5\3‘ % 15V
(a) (b)
tHo
v
OUTPUT ~ 5V-Vp,
| DISABLE INPUT
|
|
|
|
1 |
OUTPUT | |
|
LOGICAL “0" LEVEL —’{ toy [-@— !
; LOGICAL “0” LEVEL
— o
(c) (d)
t1H tH1
v

LOGICAL "1 LEVEL

DISABLE INPUT

LOGICAL “1” LEVEL

15V
DISABLE INPUT
o
(e) INPUT CHARACTERISTICS f)
FREQ 1MHz
PULSE WIDTH. 100 ns
t=t < 10ns

AMPLITUDE = 3V

Waveform 27
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cLock 10%

f

CARRY, BORROW

[117] 1 1) e m—

QUTPUT s

Waveform 28

swiojanepn

CLEAR
(NOTE3)

15V

v

CLOCK (NOTES 1,3)

cLocK
1.5V %= PULSE 4 1 5V

Sa Se 'lﬂur-‘ tuoro serors] twowo
l- (NOTE2) 20v "
15V 1

sV 15V 15V

o
— e tor — r—
Q1 oUTPUT

NOTE 1 CLOCK MAY BE AT EITHER A LOGICAL “1” OR A LOGICAL “0" WHILE CLEARING
NOTE 2 NEGATIVE HOLD TIME VALUES INDICATE S, - Sg INFORMATION MAY BE RELEASFD
PRIOR TO THE TIME THE CLOCK PULSE REACHES ITS 1.5V LEVEL

NOTE 3. CLEAR AND CLOCK WAVEFORMS 1, = t; = 10 ns (10%-90%, 90%-10% TRANSITION);

f=1MHz

Waveform 29

thotd(load)
LOAD

et uplioad)

15V 15V 15V
tod1(100d) —PI r— I‘— tpao (Dg) ta1(load) —bl I‘—
15V 15v % 15V

Q

15V 15V

——I Iﬂfim uplclock) SERIAL INPUT ——| ln—‘v.mmm»
15v 15V 15v
AR cuack

o .

15V

Waveform 30
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Waveforms

MEMORY \

ENABLE

‘I 5V

|5V7

[ — e o o e s S e,

ADDRESS
INPUTS )&5"
— —— — — — —
L- 0 - -t a1
15v 15V
OUTPUTS
15V 15V
INPUT PULSE CONDITIONS
[ toe0 ot AT
Waveform 31
MEMORY
ENABLE N
INPUT PULSES
ADDRESS 15 t=10ms
NPUTS _ e t=10ns
- - =1 MHz
'vm
OUTPUT 15V 15V
(a)
tHO & tH1 toH & t1H
MEMORY *1 5V
MEMORY
ENABLE ENABLE 15V
ouTPUTS — two
50V — ton
OUTPUTS 05V 15V
15 ACTUAL “0" 7 am
VOLTAGE f
05V
ACTUAL “1” 1
15V VOLTAGE ™| S T
< OV e} <15V
JE — tw
(b) (c)
Waveform 32
Read Mode Write Mode
CHIP CHIP
SELECT SELECT
DATA ><
oot ADDRESS x
DATA
[
ADDRESS 15V twe
WRITE
tan ENABLE 15v 15V
DATA
e 15V
DATA v
o / 15V
tsn
( PULSE AMPLITUDE =30V (b)
a) RISE TIME AND FALL TIME < ns.

Waveform 33
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SWI0}aneAN

15v 15V 15V 15V
[
INPUT PuT
OUTPUT toat toao
50%
d Tov 50% 50%
tpa0 —4 o i<— ouTPUT
f=1MHz
=t =10ns
PW=100ns
Waveform 34 Waveform 35
1, STOZ5
PIN2,15=GND PIN3=Vcc
15V 15V
ts ju— s fa— tr|— |t
;l Vi ——I »I
DATA T I /A L p t t
SERIAL OR ! 7 i ! f_ >
PARALLEL _ Chow gl CPow
oo \- ‘_%;:\:’:v: - - 15 .
Vourz
ouTPuT -— X —t - ——-—15v (a)
pq- (MR) 7
MR — - —— - - —_—- 18V tog, ETO Z5
o e e e ALL OTHER INPUTS HIGH
Rrw
r—1,,.(MR)
15V 15V
Vin —‘
(ﬂ) todo —»l a1
“Du'
(b)
toa, loa T0 Zn
PIN1,15=GND
DATATN __ g
SERIAL v
15V
DATA
pARALLEL 7~ —_—— - 15V Vin

,(PE) ,(PE)-o~
e
1

Vour
{PIN 12 OR 11)

15V 66 ns: 66 ns.

Vout FREQUENCY =1/2 X V\y FREQUENCY

(c)

Waveform 36

-—’1:" —-J ‘-“m

(c)

Waveform 37

15V 1.5V
toa—

NOTE CAPACITANCE INCLUDES JIG AND PROBE

Waveform 38
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Waveforms

5 th ty I._
PIN13 | fg_— Vinm
SELECT
DATA INPUT 18V
f———— Vino
Toar
PIN2 Vourm
Z output //w_
e — VOUTwI
tod0 -
ZOUTPUT 15V 15V
PIN Y Vourw

SELECT DATA INPUT TO OUTPUT VOLTAGE

WAVEFORMS E IS LOGICAL '0”,15 IS LOGICAL “1" & V, = OV
PINS 3,5, 1= GND

PINS4,6,7,9,10,12= V¢

Z ouTPUT

Vinm

Vinor

Vourm

———— Vourm

Vourm

PIN 1 Vourior

DATA INPUT TO OUTPUT VOLTAGE WAVEFORMS
PINS5,6,7,9,10,11= Ve

E & SoARE LOGICAL “0” & V, =45V
PINS 3,13 = GND

FREQUENCY =1 MHz
DUTY CYCLE =50%

t,=4=10ns
AMPLITUDE = 3V

(a) (b)
Waveform 39
Vi Viwo
EnasLe oATAWRUT
Vo Vinoy
vOUYiIl vw""
ZOUTPUT Z ouTPUT
Vourar Vourtio)

Vourm

Z outPut

Vouriol

ENABLE TO OUTPUT VOLTAGE WAVEFORMS
$o IS LOGICAL “0”, 15 1S LOGICAL "1 & V, =45V

(a)

DATA
INPUT

Z outeut

Z OUTPUT

DATA INPUT TO OUTPUT VOLTAGE WAVEFORMS
E & So ARE LOGICAL “0” & V4 =45V

ZouTPUT 15V 15V

SELECT DATA INPUT TO-OUTPUT VOLTAGE

(b)

N Vo

Vourm
FREQUENCY = 1 MHz
DUTY CYCLE = 50%
t,=t=10ns
AMPLITUDE =3V
Voura

Vourm

Vourio)

(c)

Waveform 40

Vourm

\_ Voura

WAVEFORMS E IS LOGICAL “0”, lg IS LOGICAL “1” & V; = OV
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H1y
vm_\ /——

N
—] . s 3ov
INPUT
oo V(L)
Vour OR 50% / o
20 A e |t f—
—— —— Von
. - OUTPUT 15V 15v
80% JS Vou
Vour NOR 50%
—_
0 [ I Py B
Waveform 41 Waveform 42
Max Power Dissipation Curve
<10ns ! f— e g t0m
[ I
| pm——— v, 50
| " o AN |
! 5 \ ANESV
et i z @ PACKAGE (J) |
I
/i i £ 3 A\
! | o g g \
| ! H N
| v 2 25 | MOLDED
T | on 2 PACKAGE (N) | \_
| ! A A
outPuT 1 50% i 50% 3 o e ~
- ! | 10 [ CURVE ASSUMES ALL OUTPUTS
\ ) i ! 50 [ BEING USED AT 70°C AMBIENT ——|
! i ] T Vou o LTEMPERATURE
! | ! ! 0 10 20 30 40 50
! i | ! VOLTS ACROSS OUTPUT
wl-ﬁ———: = teu=]
Waveform 43 Waveform 44
Write Cycle
T i
7oV T v
v, 3
ADDRESS INPUT ‘WJ L ov
nuvrur—\j Vourin
Vourm
(a)
(b)
Waveform 45
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Waveforms

Read Cycle

*OUTPUT

*OUTPUT SHOWN FOR STORED DATA IN
ADDRESS A =1, IN ADDRESS B = 0

(c)

Memory Enable

tHO & tH)

MEMORY

ENABLE —\

\

Ry
Vourior

50V Vo

ouTPUT

Waveform 46

Vourn ———t— Y- Vourin
N - [}
osv " v N}
= ot —
(d) (e)
NOTE. THE PULSE HAS THE V=30,
t =15, 4 = 50 m, f = 500 kHz, DUTY CYCLE = 50%, Zour = S0 V, = 13V @ 26°C
Waveform 45 (Con't)
toH tH
.
3V v
18V 15V
WUt A et A
! |
|
[ 1 o !
—| ty fe—
—.{ h ActuaL  OUTRUT " i
1 LOGICAL “1” N
i <18V VOLTAGE s
ouTPuT | i ?
Losicas v W o
VOLTAGE - —f (b)
(a)
tH1
tHo
3ov
INPUT

(d)
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fe——————— 10005
1 5mA
INPUTAORE 430044 \
0
e ts
30V
STROBE v
tow 100 s —mt o

30V T
v —.
o

PRESET
w
+30V ’<_
oUTPUT +1av
o
(e)
Waveform 46 (Con’t)
Output Pulse Width vs Timing
Resi: and C. for
INPUT PULSES Cy < 103 pF
4015 -] £~ 100 kHz X P
AMP - 30V
WIDTH > 40 ns 10* =R, <10k T4
M LS I8y
I \ISV 7 | H!'(xf”k&l /] A
= [T Ry -0k 3 Y
tun 5 10° [Ry =50kQ @
= i 7
===
7 2 -
a 15v g v A
E Ry = 5k
. 3 T T exz10eF
T 08 Pt - VR
10 1 L1l I
ve 15V 10 10 107 10
Cx - TIMING CAPACITANCE (5F)
——‘ oy f-—
Waveform 47
tou, teun
]
a 15V

OTHER CONDITIONS E=L,C=H,A=STABLE

15V

) * (b)
OTHER CONDITIONS T=H,A= S‘VAD;;)
— o

OTHER CONDITIONS E=L,E=-L0=H OTHER CONDITIONS T = H A= STABLE

(© (d)

A A

STABLE ADDRESS

a 15V E MEMORY \g

OTHER CONDITIONS E=H OTHER CONDITIONS € =H

(e) (f)

Waveform 48
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Waveforms

IV———
CLEAR 1sv f \l v
w—r
twicLock) | twicLock)
W e e =
cLock IE'E RLY 15V 15
" ] -
s tserur
v
DATA Jll v \I v / 15V 15v
" .
o thuw -
Vou
outPuTQ 15V 15v 15V
Vou
L<10m FREQUENCY = 10 MHz
Hy<0m PULSE WIDTH = 100 ns
Waveform 49
twiew -
30v -
CLEAR 15V 15V
ov
twerook) =} twicrocw
F1 7S - .
cLocK 15v 3 157 157 15v
w N
tseru thowo tseror toro
30v
DATA j/' v 15V / 15V 15v
o
-t t-toLi -t
[ p—
ouTPUTR 15V 157 15V
Vou L
!t |—— va o
Vou
outPUTa 15V 15V 15V
Vou

NOTE THE INPUT PULSES ARE SUPPLIED BY A GENERATOR HAVING THE FOLLOWING
CHARACTERISTICS t, < 10 ns. t, < 10 s, PRR < 1 MHz OUTPUT CYCLE < 50%, Zour ~
5052 VARY PRR TO MEASURE fmax

(a)

15V
(NoTE) T W
3ov
CLOCK (CP)
w

J,K, D OR MODE

oy —f tao

SO

—]

a1 —

e A

CLEAR (§L) ;/7

POINTS OF (15V)

NOTE ALL AC ARE TAKEN AT
4, <10ns  FREQUENCY =10 MHz
4<10ns  PULSEWIDTH = 100 ns

(b)

Waveform 50
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v
CLEAR 15V 15V
w—oV] \
twie
W —
CLOCK 15V Y 15V
o \_/
tsevup
v
DATA [| 5V
o /
[=tewe-
Vou
ouTPUT O 15V 15V 15V
Vou
L <10ns FREQUENCY = 10 MHz
4 <10 ns  PULSE WIDTH = 100 ns B
(c)
,
Waveform 50 (Con’t)

Clock-Mode Waveforms

Clock Enable Waveforms

twicLock)—={ -
v COUNT/LOAD /' -
CLOCK 1 OR ™ 15V OR CLEAR
CLOCK 2 INPUT N\ w .
o — 4 (NOTE 2)
[ teun —] 3BV e
Von cLock 1 15
ouTPUT 15y INPUT
Q4. 05,0c, 0ROy / w 10%
Vou —»i tenasLE [
ot Vou
Vo \ ouTPUT
ouTPUT 0,
0,,05,0c,0R 0o \'“ Vou
Vou
(a) (b)
Clear and Load Waveforms
|e-twicreans
35V —-\
CLEAR 15V 15V
ov—
f— tyoLD:
sV
:,‘IT::,I:;II'IT: v 15 15V
[yp—
tserue - twiLoAD)
Isv
COUNT/LOAD \
INPUT \
—] ot JEN ——I tn [
Vo =———
0,. 0, “‘m;u;: 15V 15v 15V 15 15

Vou

(c)

NOTE 1 THE INPUT PULSE IS SUPPLIED BY A GENERATOR HAVING THE FOLLOWING
CHARACTERISTICS PRR < 10 MHz, DUTY CYCLE < 50%, t, < 50 ns, AND UNLESS
SPECIFIED 1, < 50 ns WHEN TESTING fuax. VARY PRR

NOTE 2 OPERATION OF THE COUNTER WITH CLOCK t, = 75 ns IS TESTED WITH COUNT/
LOAD AND CLEAR HIGH WHEN MEASURING CLOCK ENABLE TIME, t, < 50 ns

NOTE 3 C,_ INCLUDES PROBE AND JIG CAPACITANCE

NOTE 4 ALL DIODES ARE 1N3064

NOTE 5 UNLESS OTHERWISE SPECIFIED, Q. IS CONNECTED TO CLOCK 2

Waveform 51
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Waveforms

4 I-—
20V
Vi Ve

| h
avoRess ' OVX | PRI W
INPUT : i
o e — G e
OuTPUT: I 1 Vout (1)
| I
e ——Vouw
(a)

Memory Enable

toH & t1H tHO & tH1

ouTPUT 4 ouTPUT s

ENABLE W, SuAntE N
— ton |- o |
=1ov Tov
v. V) osv
oo | / 05V Vourt N T
_—
—_ b v
Vourn \ osv 1
) v
~1ov Py p— LL
— I._ -
(c) b)
NOTE. THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS V =30V, = 16 os,
to=50ms, 1 =500 kHz, DUTY CYCLE = 50%, Zour = 502 V, = 13V @ 25°C
Waveform 52
mE
ADDRESS
INPUT v v
oo st
Vourin
oUTPUT \ Vi
Vourio
(a) (b)

NOTE THE PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS V = 30V,
t = 1505 t = 50 ns, f = 500 kHz, DUTY CYCLE = 50%, Zoyr = 5092, V, = 13V @ 25°C

Waveform 53

DATA /

o Pl
CLOCK 15V
tpd0 Tpat
a 15V
toao
CLEAR 15V
P
“(a)
DATA 15V
150 f=tho- I .
cLock. 15V
Q
—={tso=— —
ENABLE 15V
(b):
Waveform 54
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DISABLE 15V

3ov:
INPUT
(Note 3)

Vou
ouTPUT 15V 15V
Vou
NOTE 3 REFERENCE VOLTAGES ARE Vagr gy = 1 7V AND Vper ) = 09V
NOTE 4 THE INPUT WAVEFORM IS 10 MHz IN FREQUENCY WITH 10 ns RISETIME

{10% T0 90%)
Waveform 55
—f
30V — — 0% 30v
CLOCK PULSE 15V CLOCK PULSE
INPUT 10% INPUT
o o ——

el P
Vourm Vinoy ‘SEVUP'N"/———-
NPT 15V 15V

OUTPUT QOR Q@ 15V AORB

Vinio) ———
toa0) =] — —==—thoLD ()

— Vine

Vourio)
Vour
a INPUT
PUT Q OR 15V 15V
OUTPUTQORO 15v AORB N
Vourio) _——l Vino
toain) tseTUP()

(a) (b)

1= twoLotn

NOTE 1 THE GENERATOR HAS THE FOLLOWING CHARACTERISTICS Viyy < 03V,
Vinny 2 24V, t = to = 10 15, tyicrock) = 500 15, taicLock = 500 ns, PRR = 1 MHz,
AND Zoyr ~ 500

NOTE 2 C_ INCLUDES PROBE AND JIG CAPACITANCE

NOTE 3 EACH OUTPUT IS TESTED SEPARATELY

NOTE 4 VOLTAGE VALUES ARE WITH RESPECT TO NETWORK GROUND TERMINAL
NOTE § ALL DIODES ARE 1N3064

Waveform 56

__—I_:wm.m
] 3ov
cleaR  Yisv 15v
———————————————————————————— w
tserur =]
wicLock fme———| twicLock)
c—f——— | 3w
\
cLock 15V 15v 15v /|_§V—\—
PR \_/ o
—_—— toerue =t
[ o J
oL twoLo v
DATA 157 15v / \I v 15
7777777 ov
touy =] e toL
— —— Vow
ouTPUT @ 15V 15v *' 5V
Vou
[ toLu
ouTPuT @ Vou
(OMs4178/ 157 157
DM74175)
-~ — Vo

NOTE THE INPUT PULSES ARE SUPPLIED BY A GENERATOR HAVING THE FOLLOWING
CHARACTERISTIES t, < 10 ms, t, < 10 ns, PRR < 10 MHz, DUTY CYCLE < 50%,
Zour = 502 VARY PRR TO MEASURE fax

Waveform 57
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Waveforms

oy _\
CLEAR

o

3ov
cLock
ov

pata 3%

INPUT
(SEE TEST TABLE) o

Vou
ouTPUTQ

Vree

taer

|

(Note F)

Vaee ,‘ Vaee \
twoLo tseTue

J

tw

f o7

oo
Ve )/ Vner f Vaer J;vm
—f tor — —
- Ivm Vnee

NOTE A THE CLOCK PULSE GENERATOR HAS THE FOLLOWING CHARACTERISTICS
Zour = 5092 AND PRR < 10 MHz t, <70 ns AND t; < 70 ns

NOTE 8 C, INCLUDES PROBE AND JIG CAPACITANCE
NOTE C ALL DIODES ARE 1N3064

NOTE D A CLEAR PULSE IS APPLIED PRIOR TO EACH T7ST
NOTE € Vper = 15V

NOTE E PROPAGATION DELAY TIMES (tpy AND Tou ) ARE MEASURED AT t,.,
PROPER SHIFTING OF DATA IS VERIFIED AT t,,, WITH A FUNCTIONAL TEST

NOTE G t, = BIT TIME BEFORE CLOCK TRANSITION t,,, = BIT TIME AFTER ONE
CLOCKING TRANSITION t,,4 = BIT TIME AFTER FOUR CLOCKING TRANSITIONS

Waveform 58
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Physical Dimensions

PACKAGES

DUAL-IN-LINE PACKAGES

(N)

)

(D)

All devices ordered with the N’ suffix are supplied in either the 14-pin, 16-pin, or 24-pin molded
dual-in-line package. Molding material 1s EPOXY B, a highly rehiable compound suitable for military
as well as commercial temperature range applications. Lead material is Alloy 42 with a hot solder
dipped surface to allow for ease of solderability.

All devices ordered with the ‘*J" suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic
dual-in-line package. The body of the package is made of ceramic and hermeticity is accomplished
through a high temperature sealing of the package. Lead material is tin-plated kovar.

All devices ordered with the D’ suffix are supplied in either 14-pin or 16-pin glass/metal dual-in-line
package. The top and bottom of the package are gold-plated kovar as are the leads. The side walls are
glass, through which the leads extend forming a hermetic seal.

METAL CAN PACKAGES

(H)

(G)

All devices ordered with the ““H’" suffix are supplied in either 8-pin or 10-pin TO-5 style metal can
package. The cap is chrome-plated kovar and the leads are gold-plated kovar.

All devices ordered with the ‘G’ suffix are supplied in a 12-pin TO-8 style metal can package. The cap
is chrome-plated kovar and the leads are gold plated kovar.

FLAT PACKAGES

(w)

(F)

All devices ordered with the "W suffix are supplied in either the 14-pin, 16-pin, or 24-pin ceramic flat
package. The body of the package is made of ceramic and hermeticity is accomplished through a high
temperature sealing of the package. Lead material is tin-plated kovar.

All devices ordered with the “'F'’ suffix are supplied in either the 14-pin, 16-pin, or 24-pin glass/metal

flat package. The top and bottom of the package are gold-plated kovar as are the leads. The side walls
are glass, through which the leads extend forming a hermetic seal.

Four combinations of bottom insulator and formed leads are supplied. Suffix coding is as follows:

Suffix Bottom Insulator Formed Leads
—00 (Ex: DM54L00F-00) No No
—-01 Yes Yes
—-06 Yes No
—-07 No Yes

If no suffix i1s added, parts will be supplied as if the —00 suffix had been ordered.
Note: All dimensions are in inches.
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'Q. @ National Semiconductor Corporation
\ h 2900 Semiconductor Drive
Santa Clara, California 95051

(408) 732-5000
TWX: 910-339-9240

National Semiconductor GmbH
D 808 Fuerstenfeldbruck
Industriestrasse 10

West Germany

Telephone: (08141) 1371
Telex: 27649

Batu Berendam
Free Trade Zone

Malacca, Malaysia

Telephone: 5171

National Semiconductor Electronics SODNBHD

Telex: NSELECT 519 MALACCA (c/o Kuala Lumpur)

National Semiconductor (UK) Ltd.
Larkfield Industrial Estaies
Greenock, Scotland

Telephone: (0475) 33251

Telex: 778 632

REGIOMAL AND DISTRICT SALES OFFICES

ALABAMA

DIXIE DISTRICT OFFICE

3322 Memorial Pkway, S.W. #67
Huntsville, Alabama 35802

(205) 881-0€22

TWX: 810-726-2207

ARIZONA
ROCKY MOUNTAIN REGIONAL OFFICE
3313 North 68th Street, No. 114

Scottsdale, Arizona 85251
(602) 945-847&

CALIFORNIA

NORTH-WEST REGIONAL OFFICE

2680 Bayshore Frontage Road, Suite 112
Mountain View, California 94043

(415) 961-4740

TWX: 910-379-6432

SOUTH-WEST REGIONAL OFFICE
Valley Freeway Center Building
15300 Ventura Boulevard, Suite 305
Sherman Oaks, California 91403
(213) 783-8272

TWX: 910-495-1773

DISTRICT SALES OFFICE
17452 Irvine Boulevard, Suits M
Tustin, California 2680

(714) 832-8113

TWX: 910-595-1523

CONNECTICUT
AREA OFFICE

Commerce Park
Danbury, Connecticuy 06810
(203) 744-2350

DISTRICT SALES OFFICE
25 Sylvan Road South
Westpon Connectlcut 06880
(203) 226

INTERNATIONAL SALES OFFICES

AUSTRALIA

NATIONAL SEMICONDUCTOR
ELECTRONICS PTY, LTD.

Cnr. Stud Road & Mountain Highway
Bayswater, Victoria 3153

Australia

Telephone: 729-0733

Telex: 32096

CANADA

NATIONAL SEMICONDUCTOR CORP.
1111 Finch Avenue West

Downsview, Ontario, Canada

(416) 635-9880

TWX: 610-492-2510

DENMARK

NATIONAL SEMICONDUCTOR
SCANDINAVIA
Vordingborggade 22

2100 Copenhagen

Denmar|

Telephe ne: (01) 92-OBRO-5610
Teley: DK 68827 MAGNA

FLORIDA
AREA SALES OFFICE

2721 South Bayshore Drive, Suite 121
Miami, Florida 33133

(305) 446-8309
TWX: 810-848-9725
CARIBBEAN REGIONAL SALES OFFICE

P.O. Box 6335
Clearwater, Florida 33518
(813) 441-3504

ILLINOIS

NORTH-CENTRAL REGIONAL OFFICE
800 E. Northwest Highway, Suite 1080
Palatine, Illirois 60067

(312) 693-2660

TWX: 810-693-4805

INDIANA

DISTRICT SALES OFFICE

P.O. Box 40073
Indianapolis, Indiana 46240
(317) 255-5822

KANSAS
DISTRICT SALES OFFICE

13201 West 82nd Street
Lenexa, Kansas 66215
(816) 358-8102

MARYLAND

CAPITAL REGIONAL SALES OFFICE

300 Hospital Drive, No. 232
Glen Burnie, Maryland 21061
(301) 760-5220

TWX: 710-861-0519

MASSACHUSETTS

NORTH-EAST REGIONAL OFFICE

No. 3 New England, Exec. Office Park
Burlington, Massachusetts 01803
(617) 273-1350

TWX: 710-332-0166

ENGLAND

NATIONAL SEMICONDUCTOR (UK) LTD.

The Precinct

Broxbourne, Hertfordshire
England

Telephone: 69571

Telex: 267-204

FRANCE

NATIONAL SEMICONDUCTOR
FRANCE S.AR.L.

28, Rue de la Redoute
92260-Fontenay-Aux-Roses
Telephone: €60-81-40

TWX: NSF 25956F

HONG KONG

NATIONAL SEMI ONDUCTOR
HONG KONG L

9 Lai Yip Street
Kwun Tung, Kowloon
Hong Knng
Telephone: 3-458388
Telex: HX3866

©1974 NATIONAL SEMICONDUCTOR CORP. PRINTED IN U.S.A.

National Semiconductor (Pte.) Ltd.
No. 1100 Lower Delta Rd.
Singapore 3

Telephone: 630011

Telex: 21402

MICHIGAN
DISTRICT SALES OFFICE

23629 Liberty Street
Farmington, Michigan 48024
(313) 477-0400

MINNESOTA
DISTRICT SALES OFFICE
9701 Penn Avenue S,, Suite 109
Minneapolis, Minnesota 55431
(612) 888-4666

WX: 910-576-3415

NEW JERSEY/NEW YORK CITY
MID-ATLANTIC REGIONAL OFFICE
301 Sylvan Avenue

(E")%g'l)ewood Cgfh. New Jersey 07632
TWX: 710-991-9734

NEW YORK (UPSTATE)

CAN-AM REGIONAL SALES OFFICE

104 Pickard Drive
Syracuse, New York 13211
(315) 455-5858

OHIO/PENNSYILVANIA/

W. VIRGINIA/KENTUCKY
EAST-CENTRAL REGIONAL OFFICE
Financial South Building

53835 Far Hills, Suite 214

Dayton, Ohio 45429

(513) 434-0097

TEXAS

SOUTH-CENTRAL REGIONAL OFFICE
5925 Forest Lane, Suite 205

Dallas, Texas 7523

(214) 233-6801

TWX: 910-860-5091

WASHINGTON

DISTRICT OFFICE

300 120th Avenue N.E.
Building 2, Suite 205
Bellevue, Washington 98005
(206) 454-4600

JAPAN

NATIONAL SEMICONDUCTOR JAPAN
Nakazawa Building

1-19 Yotsuya, Shinjuku-Ku

Tokyo, Japan 160

Telephone: 03-358-4571

Telex: J 28592

SWEDEN

NATIONAL SEMICONDUCTOR SWEDEN

Sikvagen 17
13500 Tyreso
Stockholm

Sweden
Telephone: (08) 712-04-80
WEST GERMANY

NATIONAL SEMICONDUCTCR GMBH

8000 Munchnn 81
Cosimstrass
Telephone: ’5811) 915-027



