





































































































































































































































































































































































































































































































C034

SWITCHING WAVEFORMS

Figure 1

Vbp
PD 50%

Vss

Q OR QB
Figure 3
[— tyy——>
VoD
PEB \ 50% /
— — Vss
- tPHL
Q OR QB 50%
- tpLH
QB OR Q 50%
-— trec |
VoD
CK 50%
— Vss

Figure 5

|———— tw-—>
.\ — VbD
R 50%
—/ S
> - tpyL
Q 50%
> tPLH
QB 50%
< trec
VoD
CK 50%
—Vss
Figure 2
Vb
D 50%
Vss
tsu ~th
— Vpp
CK 50% \
Vss
Figure 4
Vbp
PD 50%
Vss
-»>| |=th

<————————-tsu—————-—->

[—-—— VDD

-ty
PEB *50% 7

Figure 6
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MOTOROLA

SEMICONDU CTO R
C035

Multiplexed D Flip-Flop with

Reset (L) .
— D1
. . — SL
Primary Cells: 4 Pin Names: Q8 jo—
Netlist Format: CK—Clock —p R
$SUBU C035 R—Reset l
QQB /DOD1SLCKR SL—Select
DO,D1—Data Inputs
Q1, QB—Data Outputs
FUNCTION TABLE
CK R SL D1 DO| Q QB Function Performed
X H X X X L H Reset Outputs
~~ L L X X D1 DT | Data from D1 goes to Outputs
_~ L H X X | DO DO | Data from DO goes to Outputs
™~ L X X X | NoChange | None
X=Don’t Care
SWITCHING CHARACTERISTICS* (C_=1 pF on all outputs)
HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
* - . Typ * * - . * * - . Typ * * . .
K** | Limit K Limit | K Limit K Limit
f Clock Frequency (50% Duty Cycle) — — — — 59 — — — — 33 | MHz
(Figure 1)
tPLH Propagation Delay, CK to Q 04| 24 7012|130 04| 46 |13.3| 3.0 | 23.0| ns
tPHL (Figure 1) 04| 28 (72|20 |134]| 04| 46 [11.8| 20 |216
tPLH Propagation Delay, CK to QB 04| 24 {6320 (11604 | 36 | 99| 20188 ns
tPHL (Figure 1) 04| 22 | 58| 22| 108 04| 36 |106] 2.0 | 19.4
tPHL Propagation Delay, R to Q (Figure 2) 04 30 (7620 /(140]| 04| 36 [12.2| 2.0 | 228 ] ns
tPLH Propagation Delay, R to QB (Figure 2) 0.4 26 [66] 20 |122)] 04 3.6 |11.0| 2.0 | 20.0 | ns
*See Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
TIMING REQUIREMENTS (Vpp=4.5t05.5V, TaA=—40°to +85°C)
HCA 6200 Series HCA 6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter (Input ty=t§=3 ns) (Input ty=1t§=>5 ns) Unit
Minimum Minimum
tsu Setup Time DO,D1 to CK (Figure 3) 8.8 11.0 ns
SL to CK (Figure 3) 8.8 16.0
th Hold Time CK to DO,D1 (Figure 3) 2.4 10.0 ns
CK to SL (Figure 3) 2.4 8.0
trec Recovery Time R to CK (Figure 2) 7.0 14.0 ns
tw Pulse Width CK,tw(L) (Figure 1) 9.0 17.0 ns
CK,tw(H) (Figure 1) 9.0 17.0
R (Figure 2) 7.0 13.0

’ MOTOROLA HCA6000DM/AD
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C035

INPUT LOAD FACTORS |
| WL | Input Unit Load Factors—DO,SL,D1,CK and R | 1.0 |

SWITCHING WAVEFORMS

< ty—>
/50% \ — Yoo
R A
— e Vss
> tPHL
Q 50%
> tPLH
QB 50%
QOR QB 50% t
<& lrec —
Figure 1 o 50% VoD
— Vss
Figure 2
|e————VALID ——»|
Vb
DO, D1 .
OR SL XW X Vs
— Vpp
Vss

Figure 3

LOGIC DIAGRAM

D0 —

SL —

D1 —
CK

MOTOROLA HCA6000DM/AD
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C035

TIMING DIAGRAM

oK LT 1 I l [ l

s I
DO I ]
D1 |

QB | | I | r
l<—— RESET D1 DATA TRANSFERED DO DATA TRANSFERED
TO OUTPUTS TO OUTPUTS

LSSD EXAMPLE USING C035

C035 ——————  SCAN DATA OUT
NORMAL DO
OPERATION
INPUTS | —— D1 Q NORMAL
] OPERATION
sL | outputs
QB p—
> cK
R
035
DO
SCAN DATA IN D1 Q
MODE SELECT SL
QB p—
(NORMAL OR SCAN) > cK
CLOCK R
RESET
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MOTOROLA

BN SEMICONDUCTOR | —
C036

Toggle Enable Flip-Flop
With Reset (L) —>oK Q-

Primary Cells: 4 ' Pin Names: |
Netlist Format: : CK—Clock Input T RB e
$SUBU C036 : TE—Toggle Enable Input 0
QOB / CK TE RB RB—Reset Bar Input
Q, QB—Data OQutputs
FUNCTION TABLE
RB TE CK Q QaB
L X X L H
H H _~ Outputs
Toggle
H X ™| NoChange
H L _7| NoChange
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min . Max Min . Max Unit
K** | Limit Ye K** | Limit | K** | Limit e K** | Limit
f Clock Frequency (50% duty cycle) — — — — — — — — — 40 | MHz
tPLH Propagation Delay, CK to Q 04| 26 |79 20146 | 06 | 46 |14.1] 1.7 | 248 | ns
tPHL (Figure 1) 04| 26 |79] 2014607 ] 44 [132] 2.3 | 232
tPLH Propagation Delay, CK to QB 04| 24 |70] 20130} 07} 38 |11.8| 2.6 | 19.8| ns
tPHL (Figure 1) 04| 24 |72 2013406 40 [121] 22| 214
tPHL Propagation Delay, RB to Q (Figure 2) 04| 26 {7520 ]138| 07| 42 |128| 2.3 |23.0{ ns
tPLH Propagation Delay, RB to QB (Figure2) | 0.4 | 2.0 |58 20 (108 0.7 | 3.8 [11.1]| 26 | 19.8 | ns

*See Section 4 for minimum, typical, and maximum conditions.
**tp(to’(a|)=tp(CL=1 pF)+K(CpL—1 pF) for K in units of ns/pF. See Section 4.

TIMING REQUIREMENTS (Vpp=4.5t05.5V, TA=—40to +85°C)

HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS .
Symbol Parameter (Input ty=1t§= 3 ns) (Input ty=1t§=5 ns) Unit
Minimum Minimum

tsu Setup Time TE to CK (Figure 3) 7.6 11.0 ns
th Hold Time CK to TE (Figure 3) 0.0 1.0 ns
trec Recovery Time RB to CK (Figure 2) 9.8 17.0 ns
tw Pulse Width CK, tw(L) (Figure 1) 6.8 13.0 ns

CK, tw(H) (Figure 1) 7.4 13.0

RB (Figure 2) 4.8 10.0

n INPUT LOAD FACTORS
| WL | Input Unit Load Factors—CK, TE, RB | 1.0 |

MOTOROLA HCA6000DM/AD
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C036

SWITCHING WAVEFORMS

-————— tw—>
VoD
RB \50% /
— — Vss
Voo > =tPHL
— Vss Q 50%
- |<tpLH
QB 50%
QOR QB 50%
< trec >
; v
Figure 1 DD
9 cK 50%
— Vss
Figure 2

VbpD
Vss
— VoD
Vss
Figure 3
FUNCTION DIAGRAM
K —————>CK Q ———Q
T D QB o—<>——-l>7 B
T
I
RB
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MOTOROLA

L '?E%M\Illgls Il\)lll\?r‘AJCTOR |
| C037

J-K Flip-Flop with Reset & Set

1
| S
Q S
Primary Cells: 5 FUNCTION TABLE ______> CK
Netlist Format: R S CK J K Q QB
$SUBU C037 T x x| o » k  BPT
QQB/SJCKKR L H X X X R
H L ]
L L —~ L L No Change
L L —~ L H L H
L L _~ H L H L
L L —~ H H Toggle
L L ™ X X No Change
H H X X X L* L*
* Both outputs will remain low as long as
Set and Reset are high, but the output
states are unpredictable if Set and Reset
go low simultaneously.
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
*% | Pim Typ *% | pimi *% | piai Typ Bk | i
K Limit K Limit | K Limit K Limit
f Clock Frequency (50% Duty Cycle) — — — — 60 — — — — 35 | MHz
(Figure 1)
tPLH Propagation Delay, CK to Q 04 ] 22 65|24 |120] 06 | 40 (119]| 3.8 |21.0| ns
tPHL (Figure 1) 06| 22 (63|24 |116|04]| 34 [104]|30]192
tPLH Propagation Delay, CK to QB 04| 26 |77 241|142} 06| 44 (129 3.2 | 236 | ns
tPHL (Figure 1) 04| 26 74|22 (13604 42 [122] 24222
tPHL Propagation Delay, R to Q 06| 16 (45| 24| 84 | 04| 24 | 6.7 | 30136 | ns
(Figure 2)
tPLH Propagation Delay, R to QB 04 ] 20 |61 241112 06| 3.2 95 | 3.2 | 196 | ns
(Figure 2)
tPLH Propagation Delay, S to Q 04| 26 | 78| 24 |144)| 06 | 3.8 [11.0]| 3.8 (214 | ns
(Figure 2)
tPHL Propagation Delay, S to QB 04| 14 |44 22| 82 | 04| 24 | 66| 24 122 ns
(Figure 2)

*See Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS

n | 1UL | Input Unit Load Factors—J, K, CK, S and R | 1.0 |

MOTOROLA HCA6000DM/AD
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Co37

TIMING REQUIREMENTS (Vpp=4.5t05.5V, TA=—40°to 85°C)

HCA 6200 Series HCA 6300 Series
2-Micron HCMOS 3-Micron HCMOS .
Symbol Parameter (Input t;=tf= 3 ns) (Input ty=t§=5 ns) Unit
Minimum Minimum
tsu Setup Time JorKto CK (Figure 3) 9.0 17.0 ns
th Hold Time CK to J or K (Figure 3) 0.0 1.0 ns
trec Recovery Time R to CK (Figure 3) 15.2 21.0 ns
S to CK (Figure 2) 15.0 23.0
tw Pulse Width CK (Figure 1) 8.2 15.8 ns
R (Figure 2) 8.0 10.0
S (Figure 2) 8.4 12.0

SWITCHING WAVEFORMS

CK

SORR -
—_/ \_———Vss
—|

QB OR Q 50%

-

QORQB S0% Q OR QB 50%

|- trec -

Figure 1
VoD
CK 50%

—Vss

Figure 2

Vpp
J OR K 50%

Vss

tsy le—s th

— VoD
CK 50%

Vss

Figure 3
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Co037

FUNCTION DIAGRAM

ijm 'Dco_-D—“—% }D_DO_QB
ok
T

5

cB CB

CB

ot D
: > fD
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MOTOROLA

B SEMICONDUCTOR

TECHNICAL DATA

Co038

1-Bit Presettable Up/Down
Counter with Set

Primary Cells: 5

Netlist Format:
$SUBU C038
QTOB / S PD PEB CKTIB MD

S

—{ PD
Pin Names: Q—
S—Set Input —o| PEB
PD—Preset Data Input
PEB—Preset Enable Bar Input —PK 108 lo—
CK—Clock Input —d 1B
TIB—Toggle Input Bar MD
MD—Mode
Q—Counter Output T

TOB—Toggle Output Bar

FUNCTION TABLE

CK S PEB PD TIB MD| TOB Q Function Description
X H X X L L/H| L/H H Set counter output Q high. S overrides CK and PEB inputs. TOB is dependent on
X X X X H X H No |TIBand MD.
Change
X L L L/H L L H/L L/H | Data atthe PD input is loaded asynchronously into the counter. The counter is
X L L L/H L H L/H L/H |disabled while PEB=L. For MD=Land TIB=L, Q=TOB. For MD=H and TIB=L,
TOB is the complement of Q.
/L H X L L | Toggle Toggle | Countup mode, advances to next state.
-/~ L H X L H | Toggle Toggle | Countdown mode, advances to next state.
/- L H X H X H No This and all succeeding stages are disabled while TIB=H.
Change
™~ L H X L X No No Outputs are not affected on the falling edge of the clock.
Change Change
FUNCTION DIAGRAM
PD
SET L PD
PEB | ): T PE
rRak
0—¢
K ] CLK Q »——Do—— Q

MOTOROLA HCA6000DM/AD
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Cco38

SWITCHING CHARACTERISTICS*

(CL=1 pF on all outputs)

HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
% | i Typ PR wx L] TYP wk | paoos
K Limit K Limit | K Limit K Limit
f Clock Frequency (50% Duty Cycle) — — — — 55 — — — — 40 | MHz
(Figure 1)
tPLH Propagation Delay, CK to Q 06| 36 | 5420|100 06| 30|83 | 26| 158/ ns
tPHL (Figure 1) 06| 22 | 58|20 |108| 06| 32|87 24166
tPLH Propagation Delay, CKto TOB 06 | 2.8 76 | 201140 06 | 42 [11.8| 3.8 | 228 | ns
tPHL (Figure 1) 10| 30 | 81|36 |150|10]| 44 |120] 44 | 234
tPLH Propagation Delay, S to Q (Figure 2) 0.6 30 | 82| 20 |15.2} 0.6 1.8 9.2 | 26 | 20.8| ns
tPLH Propagation Delay, S to TOB 06| 34 (91|20 |168)] 06| 3.2 |13.3| 3.8 | 256 | ns
tPHL (Figure 2) 10| 38 |11.0| 36 | 204 | 1.0 | 34 |135| 44 | 278
tPLH Propagation Delay, PEB to Q 0.6 3.0 76 | 20 | 13.6 | 0.6 3.4 98 | 26 | 19.2 | ns
tPHL (Figure 3) 06| 34 | 85|20 |158| 06| 40 [10.7] 2.4 | 204
tPLH Propagation Delay, PEB to TOB 06| 40 |104] 20 | 192 06 | 58 |145| 3.8 | 26.8 | ns
tPHL (Figure 3) 1.0 | 40 |104| 36 [192]| 10| 6.2 | 148 44 | 26.8
tPLH Propagation Delay, PD to Q 0.6 2.6 7.1 20 (132106 | 40 |108]| 2.6 | 206 | ns
tPHL (Figure 4) 06| 30 | 83|20 |154| 06| 46 [13.1| 2.4 | 25.8
tPLH Propagation Delay, PD to TOB 06 | 52 |10.2] 20 |188| 06 | 48 |15.7| 3.8 | 30.8| ns
tPHL (Figure 4) 10| 64 | 99 | 36 | 190 | 10| 6.0 | 154 44 | 280
tPLH Propagation Delay, TIB to TOB 0.6 3.0 34| 20| 6.2 ]10.6 1.6 45 | 3.8 | 8.8 ns
tPHL (Figure ) 10| 46 |44 36|82 |10 24 |61 |44 |11.2
tPLH Propagation Delay, MD to TOB 06| 30 | 26| 20| 48 | 0.6 1.8 | 41 381 7.2 ns
tPHL (Figure 6) 10| 44 |37 |36|68 |10 20|50 44| 9.0
*See Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
TIMING REQUIREMENTS (Vpp=4.5t05.5V, TA=—40°to 85°C)
HCA 6200 Series HCA 6300 Series
2-Micron HCMOS 3-Micron HCMOS .
Symbol Parameter (Input ty=t§=3ns) | (Inputty=t§=5ns) | Unit
Minimum Minimum
tsu Setup Time TIB to CK (Figure 8) 8.6 15.0 ns
PD to PEB (Figure 7) 7.4 13.0
th Hold Time CK to TIB (Figure 8) 0.0 1.0 ns
PEB to PD (Figure 7) 2.8 1.0
trec Recovery Time S to CK (Figure 2) 11.2 22.0 ns
PEB to CK (Figure 9) 10.2 22.0
tw Pulse Width CK (Figure 1) 7.8 14.0 ns
S (Figure 2) 9.2 15.0
PEB (Figure 3) 7.8 13.0

n INPUT LOAD FACTORS

IUL

Input Unit Load Factors

CK, PEB, PD, TIB
S, MD

1.0

2.0

MOTOROLA HCA6000DM/AD
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Co38

SWITCHING WAVEFORMS

CK

—|

Q,708 50%

Figure 1

VoD
PEB

—Vss

- tpLH  tpHL ™

Q, T0B 50%

Figure 3

TiB

TOB

Figure 5

N
tPLH
Q, T0B 50%
trec > |-
Vb
CK 50%
—Vss
Figure 2

— VDD
PD
Vss
Q, TOB
Figure 4
— VoD
Vss

T0B 50%

Figure 6
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Cco38

SWITCHING WAVEFORMS (Continued)

|«——VALID

VDD VDD
FD 507 TIB Xsoz
VSS VSS
~—tsu th tsy ~—th
VoD — VoD
PEB 50% oK 502
Vs Vss
Figure 7 Figure 8
VoD
PEB 50%
— Vss
trec
VoD
CK 50%
— Vss
Figure 9
TIMING DIAGRAM
S |
" Bl
PEB L —
ckK J LJ b LbJ W o W LyJdg wig 1 LJ L
TIB [ 1
MD ] L
Q | I | I 1 1
‘T0B I 1 J | 1 D S U LIl 1
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C038

N-BIT COUNTER EXAMPLE

PDO PD1 PDN=1
SET -
PRESET —¢ > ---
S S S
038 C038 038
L pD L pD PD
Q Q Q
PEB PEB PEB
—>cK —>cK cK
P> TOB o—I > T08 b—l_ !_> T0B jo—
4 T8 N

— TIB TIB
MD MD MD

Vss
MODE ---

CLOCK ---

Qo0 Q1 QN=1

Maximum Frequency Calculation:
1/fmax=tp (CK to TOB)+ [(n—2)etp (TIB to TOB)] +tgy (TIB to CK)
Where n=number of stages

tp=Worst case propagation delay

Example fmax Calculation:

4-bit Counter

Assume 1 pF loading conditions

n=4

tp (CK to TOB)=23.4 ns

tp (TIB to TOB)=11.2 ns

tsu (TIB to CK)=15.0 ns

1/fmax=23.4 ns+[(4—2)®11.2 ns]+15.0 ns
=60.8 ns

fmax= 16.4 MHz

Note: The loading on TOB will probably be less than 1 pF, allowing a higher maximum frequency. The 1 pF load
assumes driving two inputs and 100 mils of interconnect metal.

MOTOROLA HCA6000DM/AD
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MOTOROLA
. ?E%m\lllgﬂ l\DIA?rlAJCTOR |
C039

2-Bit Serial-In/Parallel-Out
Shift RegiSter D —— A

Primary Cells: 5 Pin Names:

Netlist Format: D—Serial Data Input CK T > |—>
$SUBU C039 CK—Clock Input
Q0 Q1 DO/ DCKR R—Asynchronous Reset Input

QO0, Q1—Parallel Data Outputs

DO—Serial Data Output R l __} l

FUNCTION TABLE

Inputs

Function Qo0 Q1

H| X | All outputs are asynchronously
reset to low.

L | -/~ | Data at D is shifted to QO; QO
data is shifted to Q1/DO.

L | ™~ | No Change.

SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)

HCAG6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
——1 Typ o Tl P e T
K** | Limit K** | Limit | K Limit K Limit
f Clock Frequency (50% duty cycle) — — — — 55 — — — — 40 | MHz
tPLH Propagation Delay, CK to Q0, Q1, DO 06| 28 | 76| 24 |140]| 06 | 44 |125| 2.4 | 232 | ns
tPHL (Figure 1) 06| 22 |64|22|118| 04| 36 |[102] 1.6 | 188
tPHL Propagation Delay, R to Q0, Q1, DO 06| 18 148 22| 88 |04 )| 26 | 71 1.6 | 13.2 | ns
(Figure 2)

*Gee Section 4 for minimum, typical, and maximum conditions.
* % tp(total) =tp(CL="1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

TIMING REQUIREMENTS (Vpp=4.5t05.5V, TA =—40to +85°C)

HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter (Input ty=tf=3 ns) (Input ty=t="5 ns) Unit
Minimum Minimum
tsu Setup Time D to CK (Figure 3) 1.2 10.0 ns
th Hold Time CK to D (Figure 3) 1.8 9.0 ns
trec Recovery Time R to CK (Figure 2) 8.2 24.0 ns
tw Pulse Width CK(L) (Figure 1) 6.6 11.0 ns
CK(H) (Figure 1) 1.6 11.0

n R (Figure 2) 5.6 11.0

INPUT LOAD FACTORS
| L | mput Unit Load Factor—D, CK, R | 1.0 |

MOTOROLA HCA6000DM/AD
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C039
SWITCHING WAVEFORMS

Q0,Q1,00 50%
trec—b
VoD
K 50%
— Vs3
Figure 1
Figure 2
l«———VALID ——»
VbD
KX
Vss
tsy le—n th—
— Vpp
CK 50%
Vss
Figure 3
FUNCTION DIAGRAM
D D 3’ D
oK >c Qp—se >c Q DO
R R
[9) T
R —{>c :
Qo0 Q1
TIMING DIAGRAM
cK | ] 1 ] l | | B l ] 1 ] l ]

Q0 1 — L1

Q1,00 l [ | I

MOTOROLA HCA6000DM/AD
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MOTOROLA

. '?EECM\III ggll\)lll\?r}.\JCTOR .|
C040

1-Bit ALU with 7 Functions

Primary Cells: 6 FUNCTION TABLE — iFs -
Netlist Format: Inputs Outputs Operation —8B
ggt;%u/cgsg ABF1F2 Fi[F2[crs] Fo [co| Ferermed _ ; FO—
L|L|L/H| = | * |Summationof A,
Pin Names: B and CF3 (FO)
CF3—Carry In/F3 with carry out (CO)
A, B—Data Inputs L|H| L |[A®B| L |XORofAandB
F1, F2—Function Inputs L|H| H |A®B| H |[XNORofAandB
CO—Carry Output H{L|{ L |[A®B| L |NANDofAandB
FO—Function Output H{L| H|AeB| H |ANDofAandB
H{H| L _ALB L [ORofAandB
H|H| H|A+B| H |NORofAandB
S eCraiAeB+BecR
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
K** | Limit Tve K** | Limit | K** | Limit Tve K** | Limit
tPLH Propagation Delay, A or B to FO 0.2 16 | 93114 (1721 03| 40 |128} 1.7 | 23.6 | ns
tPHL (Figure 1) 04| 18 |103] 1.4 [19.0| 03 | 6.2 [192] 1.7 | 35.6
tPLH Propagation Delay, A or B to CO 04} 20 110} 14 )|204]|) 05| 6.8 |21.0| 25 | 38.8| ns
tPHL (Figure 1) 04| 26 |121] 2.4 | 224 05 | 6.8 |21.0| 2.5 | 38.8
tPLH Propagation Delay, CF3 to FO 0210|4514 |84 03| 22|66 |17 )122| ns
tPHL (Figure 1) 04| 12|41 | 14| 76 |03] 22 | 66| 1.7 | 122
tPLH Propagation Delay, CF3 to CO 04 1.2 38 14 7.0 | 0.5 2.2 6.7 { 25 [ 124 | ns
tPHL (Figure 1) (full adder mode) 04| 16 | 48| 24| 88 |05 26 | 81 | 25 | 15.0
tPLH Propagation Delay, CF3 to CO 04| 1029|1454 |05| 16 (49 (25| 9.0 ns
tPHL (Figure 1) (non-full adder mode) 04| 14|40 24| 7405|2266 25]122
tPLH Propagation Delay, F1 or F2 to FO 02) 22 |97 | 14180 03| 44 |133| 1.7 | 246 | ns
tPHL (Figure 1) 04| 24 [107|14|198]| 03| 64 |[198] 1.7 | 36.6
tPLH Propagation Delay, F1 or F2 to CO 04) 12 (109 14 202} 05| 3.0 |13.1]| 25 | 24.2| ns
tPHL (Figure 1) 04| 1.8 |134] 2.4 | 248 05 | 3.0 | 223 25 | 41.2

*Gee Section 4 for minimum, typical, and maximum conditions.
**tp(total) =tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS

“ IUL Input Unit Load Factors A,B,F1,F2 1.0

CF3 2.0

MOTOROLA HCA6000DM/AD
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C040

SWITCHING WAVEFORMS

VoD
ANY INPUT 50%
Vss
tPLH tPHL
ANY
OUTPUT 50%
Figure 1
N-BIT ALU EXAMPLE
A1 B1 A2 B2 An Bn
CARRY IN CF3  CO CF3 O —_— CF3  COp— gfﬁ_RY
A A A
LB —{ B L g
F1 F1 F1
FO FO — FO
F2 F— F2 — F2
FUNCTION | F1 |
SELECT | F2 _——
FOUT1 FOUT2 FOUTn
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MOTOROLA

B SEMICONDUCTOR
co41

2-Bit Magnitude Comparator

— A1

Primary Cells: 6 — B!

Netlist Format: — A0 AGO —
$SUBU C041 —1 80  AEO [—
AGO AEO ALO / A1 B1 AO BO AGI AEI ALI — aci ALO [—

—1 AEl
—1 AL

Pin Names:

A1, B1, AO, BO—Binary data inputs

AGI, AEI, ALI—A data greater than, equal to, and less

than B data cascade inputs respectively

AGO, AEO, ALO—A data greater than, equal to, and

less than B data outputs, respectively

FUNCTION TABLE

A1, B1 A0, BO A>Bin A=Bin A<Bin A> Bout A=B°ut A<Bout

A1>B1 X X X X H L L

A1<B1 X X X X L L H

A1=B1 | AO>BO X X X H L L

A1=B1 | AOLBO X X X L L H

A1=B1 | AO=BO H X X H X X

A1=B1 | AO=B0O X H X X H X ‘

A1=B1 | AO=BO X X H X X L {

A1=B1 | AO=BO L L L L L L

SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)

HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min ; Max Min ; Max Unit
K** | Limit e K** | Limit | K** | Limit e K** | Limit

tPLH | Propagation Delay, A1, B1, A0, BOtoALO, AGO | 0.4 | 2.2 |7.1| 1.0 | 13.2| 0.4 | 5.2 |14.2]| 2.0 | 27.8] ns
pp | (Fioure ) 04| 22(83]1.2]154]04]| 54 |[144] 20284
tPLH | Propagation Delay, A1, B1, AO, BO to AEQ 04|28 (83|12 |15.4|04 | 54 |148 20284 ns
ppL | (Flourel) 04|24 71|12 (13204 | 50 [126] 20| 268
tpLH | Propagation Delay, AGI, AEI, ALl to ALO, AGO 04|18 (26(10}48 | 04| 1438|2072 ns
| (Fioure ) 04| 1827125004 16|42]20] 78
tpLH | Propagation Delay, AGI, AEI, ALl to AEO 04| 20(27(12| 500416 |42|20]| 78| ns
oy | (Hioure ) 04|20 (22[12] 4004 12][32]20]62

*See Section 4 for minimum, typical and maximum conditions.
**p(total) =tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
n rlUL | Input Unit Load Factors—A, B, AGI, AEI, ALI | 1.0 |
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Cco41

SWITCHING WAVEFORMS

ty »»l ‘4— t¢
o
Vss

ANY

INPUT
tpLH - tPHL
ANY
50%
OUTPUT %

Figure 1

FUNCTION DIAGRAM

“ O

- -
B

- =B
: D Bt
80 |
AGI ':D a{/ AEO
AEI L]
L]
ALI ALO
CASCADING COMPARATORS
A5 Al AGO —— A>B
MSB
S{BS BI AEO —— A =B fOUTPUTS
Ad A0 ALO —— A KB
B4 BO
A3 Al AGO AGI
B3 Bl  AEO AEI
A2 A0 ALO ALI
B2 BO
Al —— A1 AGO AG|
Bl —— Bl AEO AEI
A0 —— A0 ALO AL
LSBs B0 —— BoO
Vgg — AGI
Vpp — AEl
Vgg — ALl
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MOTOROLA

EE SEMICOND U CTOR i —
co42

2-Bit Serial/Parallel Shift

R . jo Qf
DI — e DO
Primary Cells: 6 Pin Names:
Netlist Format: CK—Clock
$SUBU C042 PEB—Active Low Preset Enable CK — >
Q0 Q1 DO / DI CK PEB PDO Dl—Data Input
PD1 ' PDO, PD1—Preset Data Inputs
QO0, Q1—Parallel Shift-Register PEB —i————j I
Output
DO—Data Output PDO PD1
FUNCTION TABLE
CK PEB DI PDO PD1| Q0 Q1=DO Function Performed
X L X X X PDO PD1 Asynchronous parallel data load.
Overrides clock input.
~/~ H X X X DI~ QOp — 1 | Synchronous serial shift.
™~~~ H X X X No Change
X=Don’t Care
QOp, — 1 =Previous State of Q0
SWITCHING CHARACTERISTICS* (C_= 1 pF on all outputs)
HCA6200 Series HCAB6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
—— Typ T —— Typ T
K** | Limit K** | Limit | K** | Limit K** | Limit
tPLH Propagation Delay, CK to QO, Q1, DO 04| 22 | 66| 201221 0.6 3.6 |10.4| 2.2 | 19.2 | ns
tPHL (Figure 1) 04| 20 | 61| 20| 112| 06| 36 |103] 22 | 19.2
tPLH Propagation Delay, PEBto Q0, Q1,DO | 04 | 24 | 7.7 ]| 20 |142| 06 | 46 [ 146 | 2.2 | 270 | ns
tPHL (Figure 2) 04| 28 84|20 /|156[06 | 46 [143] 2.2 | 26.6
tPLH Propagation Delay, PD to QO, Q1, DO 04| 22 |66] 2012206 | 38 |12.2]| 22 |226 | ns
tPHL (Figure 3) 04| 22 |67 20124 06| 38 [122] 2.2 (226
*See Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
TIMING REQUIREMENTS (Vpp=4.5t05.5V, Tao=—40°to 85°C)
HCA 6200 Series HCA 6300 Series
Symbol Parameter 2-Micron HCMOS 3-Micron HCMOS Unit
Y (Input ty=tf=3 ns) (Input ty=tf=5 ns)
Minimum Minimum
tsu Setup Time DI-CK (Figure 4) 3.8 10.0 ns
PD-PEB (Figure 5) 5.8 12.0
th Hold Time CK to DI (Figure 4) 2.8 7.0 ns
PEB to PD (Figure 5) 2.6 7.0
u trec Recovery Time PEB to CK (Figure 6) 15.6 19.0 ns
tw Pulse Width CK-tyy(L) (Figure 1) 8.0 13.6 ns
CK-tyy(H) (Figure 1) 5.2 13.6
PEB (Figure 5) 8.6 12.0
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C042

INPUT LOAD FACTORS ,
| L | mput Unit Load Factors—DI, CK, PEB, PDO, PD1 | 10 ]

SWITCHING WAVEFORMS

Vpp
PEB s50%
—Vss
tpLH tPHL
> |<tpLy tPHL ni Qo, Q1
OR DO 50%
Q0,Q1 507
OR DO Figure 2
Figure 1
<«———VALID —
Vpp
PD DI >K 50% X
Vss
Q0, Q1 — VDD
OR DO
Vss
Figure 3 .
Figure 4
VoD
PD 50% PEB 50%
Vss
tgy————— th ¢
-ty — rec
VbD
PEB 50% / CK 50%
—Vss
. Figure 6
Figure 5
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C042

LOGIC DIAGRAM

r—0[>—E>oo r"[>—g>

PEB LB
CB1
C
CK
CB2

TIMING DIAGRAM
«—L_ 1 1 r—1 1
S r
T s B

PDO |
PD1 |
 ___ l i
Q1 | 1| 1 |
Do | 1| L J
|<— ASYNCHRONOUS —|= SYNCHRONOUS >
PARALLEL SERIAL SHIFT
DATA LOAD
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TYPICAL APPLICATION
8-Bit Serial / Parallel Shift Register

Jc)o Qt jz Q3 Q6 Q7
o4 M= B === — DO
K>t ------- - . >
PEB—b b : G I ) - | |
PDO PD1 PD2 PD3 PD6 PD7
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MOTOROLA

. '?E%M\’Igﬁ&'gl?rk'(:Ton |
CO053

2-Input Exclusive OR Gate

A
Primary Cells: 1 FUNCTION TABLE B:)D_ ¢

Netlist Format: A B (o]
$SUBU CO53 T C=A®8
C/AB
L H H
H L H
H H L
SWITCHING CHARACTERISTICS* (CL= 1 pF on all outputs)
HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
—— Typ — —— Typ —
K** | Limit K** | Limit | K** | Limit K** | Limit
tPLH Propagation Delay, A, Bto C 02|12 |35(12)| 64 | 04| 20 |54| 18102 ns
tPHL (Figure 1) 02| 12 [34|10] 62 |03] 16 [46] 18| 96

*Gee Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
| UL | Input Unit Load Factors—A, B | 1.0 |

SWITCHING WAVEFORMS

AORB

Figure 1
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

2-Input 2-Wide OR-AND-Invert

] e
Primary Cells: 1 FUNCTION TABLE 8 j;
Netlist Format: INPUTS OUTPUTS CD_F
$SUBU C054 A B C D E F D
EF/ABCD _
L L X X| L H E = (a+B)- (C+D)
X X L L L H F = (A+B)* (C+D)
H X H X H L
*This output is dependent on the previous
H X X H H L outputs loading and requires special timing
X H H X H L considerations. Refer to Section 4.
X H X H H L

SWITCHING CHARACTERISTICS* (CL= 1 pF on all outputs)

HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
T Typ — —— Typ —
K** | Limit K** | Limit [ K** | Limit K** | Limit

tPLH Propagation Delay, A,B,C,Dto E 0.4 14 | 35| 2.0 6.4 | 0.6 2.4 71 24 | 13.2 | ns
tPHL (Figure 1) 04| 16 |56| 22| 66|06 26|70/ 201130
tPLH Propagation Delay, A,B,C,Dto F 04| 24 [{36] 22104 05| 36 [10.1| 2.2 | 186 | ns
tPHL (Figure 1) 04| 24 | 56|22 |104]|05]| 34 |100]| 26 | 18.4
tPLH Propagation Delay, Eto F 04| 06 |21)22)| 3.0} 05 1.0 | 30| 2.2 | 5.6 ns
tPHL (Figure 2) 04| 08 |22| 22| 30|05 10|28 26/ 52

*See Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
| UL | Input Unit Load Factors—A,B,C.D | 1.0J

FUNCTION DIAGRAM

=D
0>

A
B
C
D
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C054

SWITCHING WAVEFORMS

tr - t¢
— VoD
A,B,C,D 8%%
10% Vss
<~—>{tpLH tPHL
£ 50%

Figure 2

Figure 1
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MOTOROLA

1 SEMICONDUCTOR
TECHNICAL DATA

C055
2-Input 2-Wide AND-OR-Invert

—

. B — *
Primary Cells: 1 FUNCTION TABLE E
Netlist Format: —

A B C D|E F c

$SUBU C055 D —

EF/ABCD fl ﬁ ; ;*( : t E=AB+CD
X L L X|L H F=AB+CD
L X X L L H * This output is dependent on the previous
L H L H L H outputs loading and requires special tim-
H L H LlL H ing considerations. Refer to Section 4.

SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)

HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
*% | i Typ k| i PR T Typ k% | paos
K Limit K Limit | K Limit K Limit
tPLH Propagation Delay, A, B, C,DtoE 04|10 |34120)| 62 |06 ]| 22 59| 28 |11.2] ns
tPHL (Figure 1) 04| 14 36|20 | 66 |06 22 |60] 24114
tPLH Propagation Delay A, B, C,Dto F 04| 22 |56(22|104)]| 05| 32 |{87]| 28| 16.6| ns
tPHL (Figure 1) 04| 18 |56]22|104|05| 32 86| 28 164
tPLH Propagation Delay, E to F 0.4 1.2 120| 2.2 58 | 0.5 1.0 | 27| 2.8 5.2 ns
tPHL (Figure 2) 04| 121222262 (05| 10 (27|28 5.2

*See Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
i IUL l Input Unit Load Factors—A, B, C, D l 1.0 J

SWITCHING WAVEFORMS

|t

—VpD

A,B,C,
OR D
Vss
OR tpy OR tpLH
EORF 50%
. Figure 2
Figure 1
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C055

CIRCUIT DIAGRAM

VoD VbD
—F
B : f \ f VoD Voo
==

=iy

Hia
Muiin
o D]
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MOTOROLA
i '?EECM\IllgAOL Il\)lll-\?rk' CTOR I
C056

2-to-1 Multiplexer

Primary Cells: 1 FUNCTION TABLE A
Netlist Format: SL c — SL C
$SUBU C056 g
C/ASLB L A
H B
SWITCHING CHARACTERISTICS* (CL_=1 pF on all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min . Max Min . Max Unit
K** | Limit e K** | Limit | K** | Limit e K** | Limit
tPLH Propagation Delay, A, Bto C 0.2 1.0 (2712|560 04| 16 (44| 20| 84 ns
tPHL (Figure 1) 0210271250 |04 16 |44 20] 84
tPLH Propagation Delay, SLto C 02| 0824|112 )| 44 04| 16 |39]| 201} 7.0 ns
1PHL (Figure 1) 02] 08 25| 12| 46 |04 | 16 |39] 20| 7.0

*Gee Section 4 for minimum, typical, and maximum conditions.
**tp(total) =tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
IUL Input Unit Load Factors A, B 1.0
SL 2.0

SWITCHING WAVEFORMS

Figure 1
FUNCTION DIAGRAM

e [

> gI

SL
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MOTOROLA ~

Ts£gmgggggcron S
C057

5-Input NAND/AND Gate
Primary Cells: 2 Ei:kg*

Netlist Format: £E—
$SUBU C057 F=ABCDE
FG/ABCDE G=A*B-C-D‘E

*This output is dependent on the previous
outputs loading and requires special timing
considerations. Refer to Section 4.

SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)

HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min . Max Min . Max Unit
Y
K** | Limit P K** | Limit | K** | Limit e K** | Limit

tPLH Propagation Delay, A, B,C,D,EtoF 0.4 1.6 | 3.8 | 2.0 7.0 | 0.9 2.2 6.2 23 114 | ns
tPHL (Figure 1) 06| 22 [55]20]102]06] 30| 90| 25166
tPLH Propagation Delay, A,B,C,D,Eto G 04| 30|77 22|142)| 06| 40 |120| 2.7 |222 | ns
tPHL (Figure 1) 04| 26 |61] 2211206 30|90/ 25] 166
tPLH Propagation Delay, Fto G 04| 06 |22] 2.2 3.2 0.6 1.0 | 3.0 | 2.7 5.8 ns
tPHL (Figure 2) 04| 08 |23 2234 06| 08| 28|25] 54

*See Section 4 for minimum, typical, and maximum conditions.
* ¥ tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
| WL | Input Unit Load Factors—A, B, C, D, E | 10 ]

SWITCHING WAVEFORMS

tr t¢
A,B,C, 307 — Voo
D,E 10%° VSS
tPHL | tPLH
F 50%
tPLH tPHL
Figure 2
G 50%
Figure 1

FUNCTION DIAGRAM
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

5-Input NOR/OR Gate

A
B
Primary Cells: 2 8 F
Netlist Format: P G*
$SUBU C058 —_—
FG /ABCDE F = A+B+C+D+E
G=A+B+C+D+E

*This output is dependent on the previous
outputs loading and requires special timing
considerations. Refer to Section 4.

SWITCHING CHARACTERISTICS* (C_=1 pF on all outputs)

HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter “Min Max Min Max Unit
K** | Limit Tve K** | Limit | K** | Limit Tye K** | Limit

tPLH Propagation Delay, A,B,C,D,Eto F 0222 (5418|100} 04| 26 | 95| 1.6 |17.6| ns
tPHL (Figure 1) 02| 16 |37| 16| 68|04 20 | 67| 1.2 | 106
tPLH Propagation Delay, A,B,C,D,Eto G 02 ) 20 |54) 18100} 04| 26 | 71 1.4 | 13.2 | ns
tPHL (Figure 1) 12| 26 | 6766|124 04| 34 |11.0] 1.8 | 204
tPLH Propagation Delay, F to G 02| 02|17 18| 44 | 04| 06 1.4 | 14| 26 ns
tPHL (Figure 2) 12 12 |13| 66| 74 |04 | 08| 15| 1.8 | 2.8

*See Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
L UL Llnput Unit Load Factors—A,B,C,D,E l 1.0—,

LOGIC DIAGRAM

mMoOm>
-
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C058

SWITCHING WAVEFORMS

tr t
A,B,C, 90% — Voo
E 50

. 1or Vss
tPHL < tpLH
F 50%
tpLH tPHL
G 50% Figure 2
Figure 1
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MOTOROLA

I SEMICOND U CTOR e —
C059

Buffered D Flip-Flop

Primary Cells: 2 FUNCTION TABLE
Netlist Format:
CK D Q QB —{>CK QBp—
$SUBU CO059 P
QQB / D CK e H
-/~ H H L
~ X No Change
X=Don’t Care
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min . Max Min R Max Unit
K** | Limit yp K** [ Limit | K¥** | Limit e K** | Limit
f Clock Frequency (50% Duty Cycle) — — — — 45 — — — — 50 | MHz
(Figure 1)
tPLH Propagation Delay, CKto Q 0.4 1.8 | 50| 2.8 9.2 0.3 3072|119 | 156 | ns
tPHL (Figure 1) 04| 18 |53| 28| 98 |03] 36 (9212|170
tPLH Propagation Delay, CK to QB 0.2 14 (40 10| 74 | 04| 30 | 75| 16 | 134 | ns
tPHL (Figure 1) 02| 14 |38[12|70[03] 22 |62]16]11.2
tPLH Propagation Delay, QB to Q 0.2 | 06 |18 2.8 34 10306 (24| 19| 46 ns
tPHL (Figure 2) 02| 06 |18] 28| 3403|0819 12] 36

*See Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

TIMING REQUIREMENTS (Vpp=4.5t05.5V, TA=—40°to 85°C)

HCA 6200 Series HCA 6300 Series
2-Micron HCMOS 3-Micron HCMOS .
Symbol Parameter (Input ty=t§=3 ns) (Input ty=t§=5 ns) Unit
Minimum Minimum
tsu Setup Time D to CK (Figure 3) 3.0 5.0 ns
th Hold Time CK to D (Figure 3) 1.6 4.0 ns
tw Pulse Width CK (Figure 1) 11.0 10.0 ns

INPUT LOAD FACTORS
l IUL | Input Unit Load Factors—D, CK
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C059

SWITCHING WAVEFORMS

CK
>
QORQB 507 .
Figure 2
Figure 1
<«——VALID ——
VoD
XX
Vss
tsu «—th—
— V0D
CK 50% \
Vss
Figure 3
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MOTOROLA

1 SEMICON DU CTO R —
Cc060

Buffered D Flip-Flop with
Reset (L) and Set (L) IS

D — — Q
Primary Cells: 3 Pin Names:
Netlist Format: SB—Active Low Set
$SUBU C060 RB—Active Low Reset
Q QB / SB D CK RB D—Data Input K —p o B
CK—Clock ?
Q, QB—Data Outputs o8
FUNCTION TABLE
SB RB D CK Q QB
L H X X H L
H L X X L H
H H H _— H L
H H L L H
L L X X U U
H H X No Change
X=Don’t Care
U=Undefined
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
**__Typ % | | imi **--Typ PRI
K Limit K Limit | K Limit K Limit
f Clock Frequency (50% Duty Cycle) — — — — 55 — — — — 40 | MHz
(Figure 1)
tPLH Propagation Delay, CK to Q 04| 20 | 50| 22| 9.2 | 0.6 2.8 7.7 { 2.8 | 148 | ns
tPHL (Figure 1) 06|22 |60( 221100632 (89]16]172
tPLH Propagation Delay, CK to QB 06| 24 [65]| 201|120 0.6 36 |10.1| 2.6 | 194 | ns
tPHL (Figure 1) 04| 22 | 57| 22 |106]| 06| 30 | 83| 20 | 16.0
tPHL Propagation Delay, RB to Q (Figure 2) 0.6 30 | 86| 2.2 ]|16.0] 0.6 48 | 136 1.6 | 26,6 | ns
tPLH Propagation Delay, RB to QB (Figure 2) | 0.6 3.2 193] 201|172 ] 0.6 50 | 144 26 | 27.6 | ns
tPLH Propagation Delay, SB to Q (Figure 2) 04| 20 56|22 |104]| 06| 42 | 9.7 | 28| 16.8| ns
tPHL Propagation Delay, SB to QB (Figure2) | 0.4 | 24 [ 6.3| 22 | 116 | 06 | 46 |106| 2.0 | 182 | ns

*See Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
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C060

“TIMING REQUIREMENTS

(VDp=4.56t05.5V, ToA= —40° to 85°C)

HCA 6200 Series HCA 6300 Series
Symbol Parameter 2-Micron HCMOS 3-Micron HCMOS Unit
Yy (Input ty=1tf=3 ns) (Input ty=t§="5 ns)
Minimum Minimum
tsu Setup Time D to CK (Figure 3) ) 4.0 7.0 ns
th Hold Time CK to D (Figure 3) 2.4 7.0 ns
trec Recovery Time RB to CK (Figure 2) 5.0 ' 19.0 ns
SB to CK (Figure 2) 5.0 19.0
tw Pulse Width CK, tw (L) (Figure 1) 8.6 12.0 ns
CK, tyw (H) (Figure 1) 8.6 12.0
RB (Figure 2) 9.4 15.0
SB (Figure 2) 6.6 13.0
INPUT LOAD FACTORS
[ IuL | Input Unit Load Factors—D, CK | 1.0 \
SWITCHING CHARACTERISTICS
[ ty—>
VDD
SB OR RB \_50% /
— Vss
> = tPHL
QB OR Q 50%
> |=tpLH
> |=tpLH tPHL
Q OR QB 50%
QOR QB 50%
< trec |
Figure 1 Voo
CK 50%
—Vss
Figure 2

X,

Vss
tsu «th—
— VoD
CcK 50%
Vss
Figure 3
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MOTOROLA

I SEMICONDUCTOR I
TECHNICAL DATA

1-Bit ALU with Fast Carry

C080

— Cl CO—
Primary Cells: 6 Pin Names: ]
Netlist Format: Cl—Carry Input |
$SUBU C080 A,B—Data Inputs
COFO /CIABF1F2F3 F1, F2, F3—Function Select Inputs —F1
CO—~Carry Output —1r
FO—Function Output s FOI—
FUNCTION TABLE
F1F2F3 CI FO CO Function
L L X L/HAeB&C * |Summation of A, B, and Cl (FO),
with carry out (CO).
LHL X| A®eB * [Exclusive-OR of Aand B.
L HH X | A®B * |Exclusive-NOR of A and B.
HLL X A®B  * INAND of Aand B.
HLH X AeB * |AND of A and B.
HHL X| A+B * |ORofAandB.
HHH X| AFB * [NORofAandB.
*Carry of A, B, and Cl; CO=(AeCl)+ (A®B)+ (BeCl)
SWITCHING CHARACTERISTICS* (C_=1 pF on all outputs)
HCAG6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
— Typ o E— —— WP T
K** | Limit K** | Limit | K** | Limit K Limit
tpLH | Propagation Delay, A, B, to FO 02| 40 |103] 20 [190]| 02| 48 |18.2] 2.8 | 336 | ns
tPHL (Figure 1) 02| 42 |106| 18 |196| 04 | 54 |176]| 2.0 | 326
tPLH Propagation Delay, A, B, to CO 04| 20 |43 | 36| 80 )]|]06 )| 20| 7.1 |56 |13.2]| ns
tPHL (Figure 1) 08| 18 |41 (38| 76 |08]| 20| 98] 36]120
tPLH Propagation Delay, Cl to FO 0.2 16 [ 39 (20| 72 | 02| 22 | 89| 28 (164 | ns
tPHL (Figure 1) 02| 22| 51|18 94 |04 26| 7.9 | 20 | 146
tPLH Propagation Delay, Cl to CO 0.4 1.8 36 | 36| 66 | 0.6 1.8 59 | 56 | 11.0| ns
tPHL (Figure 1) 08| 18 | 38|38 70 |08]| 24 |58 36108
tPLH Propagation Delay, F1, F2, to FO 02| 44 {126 2.0 | 234 | 0.2 48 |1200| 28 | 37.0| ns
tPHL (Figure 1) 02| 44 |119]| 18 220 04 | 58 [19.1] 20 | 35.4
tPLH Propagation Delay, F3 to FO 02|22 |51]|120| 94 |]02)| 28|89 |28 |164]| ns
tPHL (Figure 1) 02| 20|46 | 18] 86 |04 ]| 24 | 82| 20152

*gee Section 4 for minimum, typical, and maximum conditions.
**tp(total) =tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS

UL

Input Unit Load Factors

A.B,F1,F2,F3 1.0
Cl 2.0

MOTOROLA HCA6000DM/AD
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C080

SWITCHING WAVEFORMS

‘ <~— VALID VALID —»
ANY Yo
INPUT 50% Vs
tPLH tPHL

Figure 1

FUNCTION DIAGRAM

U

co

Xk

F1

Yy

F1—-

e
X%

F3

Y
Y
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C080

N-Bit ALU EXAMPLE

Al BI A2 B2 An Bn
CARRY IN o co o co e 0 ol CARRY
ouT
A A
“— B — B LB
F1 Fi F1
F
2 fob— 2 rol— 2
—F3 F3 F3
FUNCTION | - T
seceet |72 ----
FOUT1 FOUT2 FOUTn

MOTOROLA HCA6000DM/AD
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MOTOROLA

L '?E%M\lllggll\)lg}-\,c-ron .
C081

2-Bit Full Adder with Fast Carry

Primary Cells: 6 | ::
Netlist Format:
$SUBU C081 — A2
S1 82 COB / A1 B1 A2B2 CIB — B2 B

—o CIB  COB po—

Pin Names: Function Equations:

A1, A2—Data Word A Inputs S1=A1 @ B1 e CIB; Summation of A1, B1, and CIB.

B1, B2—Data Word B Inputs COjnt=A1 B1 + A1CIB + B1CIB; Internal Carry of A1, B1, and CIB.
S1, S2—Sum Outputs S2=A2 & B2 & COjpt; Summation of A2, B2, and COjnt.
CIB—Carry Input Bar (Active Low) COB=A2B2+A2COjnt + B2COjpt; Carry Out (Active Low) of A2, B2,
COB—Carry Output Bar (Active and COijnt.

Low)

SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)

HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
Ko * [ Lmit] 7P (K% | Limit [k * [Limit| 7P [KF* | Limit

tpLH | Propagation Delay, A1,B1t0oS10rA2,B2t0S2|( 0.2 | 19 |59]1.2(109]0.2| 28 (10.6| 1.6 |19.6| ns
L | (Floure 03|17 |53|10]| 98 |02] 24 |93 |14 172
tpLH | Propagation Delay, A1, B1to S2 022918712 (16.1]10.2| 44 |15.8| 1.6 |29.4| ns
| (Fioure ) 03| 30/87|10[16.1]02| 42 [1565| 1.4 |288
tpLH | Propagation Delay, A1, B1to COB 02| 28184|1.2(155|03| 4.2 |15.2|( 1.7 |28.2| ns
L | (Floure 03|26 (74[12]137]02] 36 |125] 1.5 |23.2
tpLH | Propagation Delay, A2, B2 to COB 0217 1|54(12]99 03| 26|94 |17 174 ns
tpyr | (Fioure ) 03] 20 59|12 [109[02] 26 |10.1] 15| 186
tpLH | Propagation Delay, CIB to S1 02|08 [25{12|47 0212|4116 76 ns
oy | (Fioure ) 03|10 |30| 10|55 |02|12|45|14]| 84
tpLH | Propagation Delay, CIB to S2 02| 18(45/1284|02|26|78|16|144]| ns
tpL | (Fioure ) 03|19 (48[10[88 02|26 |78]|14]|146
tpLH | Propagation Delay, CIB to COB 02|17 (431279 103|24|73|1.7|13.6]| ns
tpur | (Figure ) 03|19 (471287 ]02]28]|81]|15]15.0

*See Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

n INPUT LOAD FACTORS
IUL Input Unit Load Factors A1,B1,A2,B2 1.0

CB | 40

MOTOROLA HCA6000DM/AD
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SWITCHING WAVEFORMS

<— VALID VALID —»
ANY Yoo
INPUT 50% ves
tPLH tPHL
ANY
OUTPUT 50%

Figure 1

FUNCTION DIAGRAM

f <

D,

ﬁ{g} >

g
ki

!

Y Y

[E}m

coB

Y Y

%1% Y g | L
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MOTOROLA

W SEMICONDUCTOR | ——————
| Cc082

Gated R-S Flip-Flop and
2 Inverters e

Primary Cells: 2
Netlist Format: =R
$SUBU C082

QB jo—
QQOBB1B2/CKSRA1TA2 A : B1

FUNCTION TABLE

CK S R Q QB Function Performed A2 B2
L X X No Change Data Retained
H L L No Change Data Retained
H L H L H Output Q is Reset
H H L H - L Output Q is Set
H H H H H *
U=Undefined

X=Don’t Care

*Both outputs will remain high as long as S, R, and CK are
high, but output states are unpredictable if S and R go low
simultaneously or if CK goes low while S and R are high.

SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)

HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
K** | Limit Tve K** | Limit | K** | Limit Tve K** | Limit
tPLH Propagation Delay, CKto Q 04| 1.2 |27 21 50 | 04| 16 | 43| 26 | 8.0 ns
tPHL (Figure 1) 04| 22 |54 21]100|08]| 30 |86] 38| 16.0
tPLH Propagation Delay, CK to QB 04| 12 27| 21 50 |04 | 16 (43| 26 | 80 ns
tPHL (Figure 1) 04| 22 |54 21(100[ 08| 30 |86 38 |16.0
tPLH Propagation Delay, S to Q (Figure 2) 04| 12 |27 21 50 | 04| 16 |43] 26 | 8.0 ns

tPHL Propagation Delay, S to QB (Figure 2 ) 04| 22 {5421 ]|100]|] 08| 30 |86| 38| 16.0| ns
tPHL Propagation Delay, R to Q (Figure 3) 04| 22 (54 21100]|] 04| 30 |86 | 3.8 |16.0| ns
tPLH Propagation Delay, R to QB (Figure 3) 0.4 1.2 (2.7 ] 21 50 | 0.8 16 {43 26 | 8.0 ns
tPLH Propagation Delay, Ato B 04| 08 |17|18| 32 ]|]04| 08 (22|22} 40 ns
tPHL (Figure 4) 04| 10 |18 18] 34 [04] 08 [22]22] 40

*Gee Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS

UL Input Unit Load Factors S,R, A1, A2 1.0
. CK 2.0

MOTOROLA HCA6000DM/AD
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Co082

SWITCHING WAVEFORMS

VbD
ty S \ 507
VoD — Vss
CK t
10% - |=tpLH
—Vss
Q 50%
~-tpLH tPHL
> |[*tpPHL
Q,QB 50%
QB 50%
Figure 1
Figure 2
VoD
S 2
—Vss — Vop
> tPHL A 50%
—— Vss
Q 50% tPHL tpLH
| |etpLH B 50%
QB
50% Figure 4
Figure 3
LOGIC DIAGRAMS
S —
Q
Al ———l >o—— B
CcK
A2 ———-{ >o——— B2
QB
R —)
TIMING DIAGRAM
CK
S l |
- S | l
Q l |
QB | ]

SET -——"I

NO CHANGE aL

L—— RESET -L

MOTOROLA HCA6000DM/AD
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MOTOROLA

BN SEMICONDUCTOR S ———
co84

Shift Register Latch LSSD

—D Ql—
Primary Cells: 3 Pin Names: — SCLK
Netlist Format: D—Data Input
$SUBU C084 SCLK—System Latch Enable; Latch — shi
Q1 Q2 / D SCLK SDI ACLK BCLK Enable for Q1 ‘ —1 ACLK
SDI—Scan Data Input —1BCLK Q2 —
ACLK—Scan Clock A; Latch Enable
for Q1
BCLK—Scan Clock B; Latch Enable
for Q2
Q1—Latch 1 Output
Q2—Latch 2 Output
FUNCTION TABLET
Inputs Outputs Mode . Function
SCLK D ACLK SDI BCLK Q1 Q2
H L/H L X L L/H No Change Normal Latch 1 is in its transparent
: mode; Q1=D.
L X H L/H L L/H No Change Scan Latch 1 is in its transparent
mode; Q1=SDI.
X X X X H Q1 Q1 Normal/Scan Latch 2 is in its transparent
mode; Q2=Q1.
L X L X L No Change No Change Normal/Scan Latch 1 & 2 data are latched.
TSee Section 7 for a description of LSSD. ‘
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min . Max Min . Max Unit
K** | Limit e K** | Limit | K** | Limit e K** | Limit
tPLH Propagation Delay, D to Q1 0.5 16 |48 19| 89 05| 22 | 8.1 1.9 | 156.0 | ns
tPHL (Figure ) 04| 16 |48| 20| 89 |04 ] 20 | 81 ] 20 | 15.0
tPLH Propagation Delay, SCLK to Q1 05|20 |59(19]109| 05| 26 |10.1]| 1.9 | 186 | ns
tPHL (Figure 2) 04| 20 |57 2010504 | 24 | 9420|174
tPLH Propagation Delay, BCLK to Q2 04| 14 (39|19 7.2 | 0.2 1.8 | 64 | 16 | 11.8| ns
tPHL (Figure 2) 05| 13 | 36| 20| 67 |02 | 16 | 57| 08| 106

*See Section 4 for minimum, typical, and maximum conditions.
**tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

MOTOROLA HCA6000DM/AD '
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TIMING REQUIREMENTS (Vpp=4.5t05.5V, TA=—40to +85°C)

HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS .
Symbol Parameter (Input ty=tf=3 ns) (Input ty=tf=5 ns) Unit
Minimum Minimum
tsu Setup Time D to SCLK (Figure 3) 5.8 15.0 ns
SDI to ACLK (Figure 3) 7.9 17.2
th Hold Time SCLK to D (Figure 3) 2.0 4.0 ns
ACLK to SDI (Figure 3) 1.5 3.0
tw Pulse Width SCLK (Figure 3) 7.8 14.0 ns
ACLK (Figure 3) 8.2 17.4
BCLK (Figure 3) 4.3 8.6
INPUT LOAD FACTORS
UL Input Unit Load Factors D, SCLK, SDI 1.0
ACLK,BCLK 2.0
SWITCHING WAVEFORMS
ACLK, —VpD
SDI, D SCLK,
OR BCLK Vss

tPLH OR
tPHL

Q1 0RQ2 Q1 0RQ2 50%
Figure 1 Figure 2
—VpD
D, SDI 50%
Vss
tsu —>
ty — ™ v
ACLK, [ DD
BCLK, 50%
SCLK — Vss
Figure 3

MOTOROLA HCA6000DM/AD
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FUNCTION DIAGRAM
CO084 Shift Register Latch LSSD

LATCH 1

gq
P

- SCLK

XX

llllllllllllllll

SDI

BCLK
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C084

TIMING DIAGRAM

D i
SCLK i M
ol —
ACLK i
BCLK i | M
o XXX l I I
Q2 XXXXXXXXX L [ -
X - DENOTES DON'T CARE
APPLICATION EXAMPLE
SYSTEM DATA INPUTS
(LATCHED BY SYSTEM CLOCK)
A
DO D1 DN
LD ol — LD b LD ol —
SCLK SCLK SCLK
SCAN DATA INPUT co84 084 o84
(LATCHED BY SDI SDI - SoI
SCAN DATA CLOCK) ACLK ACLK ACLK
—{ BCLk Q2 —¢ — BCLK Q2 —1{ BCLK Q2
SYSTEM CLOCK o

(MASTER LATCH)

SCAN DATA CLOCK -
(MASTER LATCH)

BCLK
(SLAVE LATCH ENABLE)

Q1 Q2 QN
(SCAN DATA OUTPUT)
\ Y J
SYSTEM DATA OUTPUTS
(C084s USED AS MASTER SLAVE FLIP FLOPS)

MOTOROLA HCA6000DM/AD
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MOTOROLA
= SEmicOupycTon
C085

Dual Non-Inverting 3-State
Driver with 3X Outputs M d

EB
Primary Cells: 3 FUNCTION TABLE A2 B2
Netlist Format: EB A B '
$SUBU C085 L L L
B1 B2 / A1 A2 EB L H H
H X 4
Z=High Impedance
X=Don’t Care
SWITCHING CHARACTERISTICS* (C_=1 pFon all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
- . Typ ** . . ** - . Typ . .

K** | Limit K Limit | K Limit K** | Limit
tPLH Propagation Delay, Ato B 02| 08 |23(09| 42 |02)]| 10 |36)08] 6.6 ns
tPHL (Figure 1) 02|07 |21]| 09| 38 |03]| 10 |36]| 10| 66
tpLZ Propagation Delay, EB to B — 1.0 {29 — 5.4 — 1.4 | 50| — 9.4 ns
tPHZ (Figure 2) — o9 |25 — 47| — [ 14a]as] — |84
tPzZL 02| 15 |44 09| 82103} 22|79 10] 146
tPZH 0.2 14 |38] 09| 71 02| 20 (67| 0.8 ]| 124

*See Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
INPUT LOAD FACTORS
UL Input Unit Load Factors EB 1.0
A1, A2 2.0
SWITCHING WAVEFORMS
[_.__— Vpd
EB \-\50% /
— Vpp — Vss
- |=trzL tLz> =
Vss HIGH
8 >0% giﬁiP-
10%
-»| |«tpzH tpHZ > .
90%

Figure 1 \ HIGH
: IMPED-
. ANCE

Refer to Figure 7 in Section 9.
Figure 2

MOTOROLA HCA6000DM/AD
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FUNCTION DIAGRAM
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MOTOROLA

SEMICONDUCTOR
TECHNICAL DATA

C086

Dual Inverting 3-State Driver
with 3X Outputs u 1

EB
Primary Cells: 3 FUNCTION TABLE A2 8
Netlist Format: EB A B
$SUBU C086 L L H
B1 B2 / A1 A2 EB L H L
H X Y4
Z=High Impedance
X=Don’t Care
SWITCHING CHARACTERISTICS* (CL.=1 pF on all outputs)
HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
T T
K** | Limit e K** | Limit | K** | Limit e K** | Limit
tPLH Propagation Delay, Ato B 0.2 1.0 |3.0( 08| 5.6 | 0.3 14 |52 12| 9.8 ns
tPHL (Figure 1) 02|10 |29(09|54|08|12|50]08] 92
tPLZ Propagation Delay, EB to B — 1.0 |29 | — 5.4 — 24 | 51 — 9.4 ns
tPHZ (Figure 2) — o8 |2a] —[as | —[12[aa] =82
tpzL 0.2 1.7 (45108 | 83 | 08| 22 |80 0.8 | 14.8
tPZH 0.2 1.3 {3709} 68 | 03| 18 |65 1.2 | 12.0
*See Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
INPUT LOAD FACTORS
I UL | Input Unit Load Factors—A1, A2, EB l 1.0 |
SWITCHING WAVEFORMS
_— —— VoD
EB \50% /
— Vss
—Vpp - |=tpzL tlz> |*
— HIGH
Vss B 50% IMPED-
10% ANCE
-l |<tpzy tHZ > =
%
B 50% 30
. HIGH
Figure 1 IMPED-
ANCE

Refer to Figure 7 in Section 9.
Figure 2

MOTOROLA HCA6000DM/AD
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MOTOROLA

I '?E%M\III g&lg?rleTOR —
c087

Toggle Enable FIip-FIop | g
with Reset (L) and PD PEB

—>cK  Q|—
Synchronous Parallel Load (L)
—TE QB p—
RB
Primary Cells: 4 Pin Names: T
Netlist Format: PEB—Preset Enable Bar (Active Low)
$SUBU C087 PD—Preset Data Input
Q QB / PEB PD CK TE RB CK—Clock Input
TE—Toggle Enable
RB—Asynchronous Reset (Active Low)
Q, QB—Data Outputs
FUNCTION TABLE
CK RB TE PEB PD Q QB Function Description
X L X X X L H Asynchronous reset of flip-flop
outputs. RB overrides CK and PEB
inputs.
~ H X L L/H|{ L/H H/L |Preset data at the PD input is loaded
synchronously into the flip-flop.
X H L H X No No |Disabled Mode.
Change Change
—~/~ H H H X |Toggle Toggle |[Outputstoggle on the rising edge of
the clock.
™~~~ H X X X No No |Outputs are not affected on the
Change Change |falling edge of the clock.
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min - Max Min - Max Unit
K** | Limit e K** | Limit | K** | Limit e K** | Limit
f Clock Frequency (50% Duty Cycle) — — — — 45 — — — — 31 MHz
(Figure 1)
tPLH Propagation Delay, CK to Q 0.2 26 {6912 )128] 02| 3.2 |11.8| 1.8 |21.8| ns
tPHL (Figure 1) 02| 24 |63]| 1411604 32 [108] 1.6 | 200
tPLH Propagation Delay, CK to QB 04| 18 |46 22| 86 |04 24 | 82|26 |15.2| ns
tPHL (Figure 1) 06| 20 |53| 22| 98 |04 | 24 | 81 ] 30150
tPHL Propagation Delay, RB to Q 02| 24 |65(14]120|1 04| 3.2 [115]| 1.6 | 21.2 | ns
(Figure 2)
u -~ tPLH Propagation Delay, RB to QB 04| 20 |53]22)| 98|04 26|92 |26 |170]| ns
(Figure 2) )

*See Section 4 for minimum, typical, and maximum conditions.
* ¥p(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
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C087

TIMING REQUIREMENTS (Vpp=4.5t05.5V, TaA=—40°to 85°C)

HCA 6200 Series HCA 6300 Series
2-Micron HCMOS 3-Micron HCMOS .
Symbol Parameter (Input t;=t§=3 ns) (Input t;=t{=5 ns) Unit
Minimum Minimum
tsu Setup Time TE to CK (Figure 3) 10.8 20.0 ns
PD to CK (Figure 4) 6.2 11.4
PEB to CK (Figure 5) 7.6 14.2
th Hold Time CK to TE (Figure 3) 0.0 3.4 ns
CK to PD (Figure 4) 0.0 3.4
CK to PEB (Figure 5) 0.0 0.0
trec Recovery Time RB to CK(Figure 2) 10.0 16.0 ns
tw Pulse Width CK tw(H) (Figure 1) 11.0 16.0 ns
CK tw(L) (Figure 1) 12.0 16.0
RB (Figure 2) 9.0 18.8
INPUT LOAD FACTORS
| WL | Input Unit Load Factors—PEB, PD, CK, TE, and RB | 10|
SWITCHING WAVEFORMS
[ tw—>
—_— ) e——tY
RB 50%
e/ — Vss
- tPHL
Q 50%
- tpLH
QB 507%
QOR QB 50% < trec >
Vob
Figure 1 CK 50%
— Vss
Figure 2
VoD VoD
Vss Vss
— VpD — VDD
Vss Vss

Figure 3

PEB

CK

Figure 5

Figure 4

MOTOROLA HCA6000DM/AD
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FUNCTION DIAGRAM

PEB % %'

TE

Yy
. fx‘*

i

RB —

o

v
Y

CK —
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MOTOROLA

1 SEMICOND U C O R
co838

4-3-3-3 Input 4-Wide OR-AND-

Invert & 2-Input NOR Gate i

—C

Primary Cells: 4 —D
Netlist Format:

$SUBU C088 15

NC2/ABCDEFGHIJKLMA2B2 —s

Njo—

—H

e |

—J

—K

L

M

A2
B2 :D°_ ¢z

N = (A+B#C+D)-(E+F+G)-(H#I+J)- (K+L+M)

C2=A2+B2
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
HCAG6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
* * - - Typ * - . * * . . Typ * * . .
K Limit K** | Limit | K Limit K Limit
tPLH Propagation Delay, A through Mto N 0.4 1.2 |46 | 2.0 8.6 0.4 16 | 77| 24 | 142 | ns
tPHL (Figure 1) 08| 16 |52| 36| 96 |06 | 1.8 |80 38 | 148
tPLH Propagation Delay, A2, B2 to C2 0.8 10 |28 36| 52 | 0.8 1.2 |43 50| 80 ns
tPHL (Figure 1) 04| 08 (18|18 34|04 08 [24]|12] 44

*See Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
I IUL ‘ Input Unit Load Factors—A through M, A2, B2 l 1.0 l

SWITCHING WAVEFORMS

— VoD
A=M, A2, B2
Vss

N, C2

Figure 1

MOTOROLA HCA6000DM/AD
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LOGIC DIAGRAM
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MOTOROLA
1 SEMICOND U CTOR e —
| C090

D Flip-Flop with Reset (L) and
3-State Q 1

Primary Cells: 4 Pin Names: — 0 A
Netlist Format: E—Output Enable (Q output only) ]
$SUBU C090 D—Data Input ok asp—
QQB / EDCKRB CK—Clock Input RB
RB—Asynchronous Reset Bar (Ac- T
tive Low)

Q, QB—Data Outputs

FUNCTION TABLE

CK D RB E Q QB
X X X L Z X
X X L H L H
e L H H L H
/~ H H H H L
~ X H H No No
Change Change

Z = High-Impedance State
X = Don’t Care

FUNCTION DIAGRAM

b .
Da=

CB

— Vss

MOTOROLA HCA6000DM/AD
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C090

SWITCHING CHARACTERISTICS* (C_ = 1 pF on all outputs)

HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
*% | pio Typ *k | paa: K | i Typ PR EThY
K Limit K Limit | K Limit K Limit
f Clock Frequency (50% Duty Cycle) — — — — 60 — — — — 35 | MHz
(Figure 1)
tPLH Propagation Delay, CK to Q 04| 40 |102]| 1.8 188 | 04 | 48 |13.8| 2.6 | 25.6 | ns
tPHL (Figure 1) 04| 40 | 94 | 20 | 174 | 04 | 44 |136] 22 | 25.2
tPLH Propagation Delay, CK to QB 04| 34 |180)| 201|148 04| 38 |116]| 28| 214 | ns
tPHL (Figure 1) 04| 36 | 92| 2017004 ] 42 |120]| 22 | 222
tPHL Propagation Delay, RB to Q 04| 40 94 | 20 |174]|1 04| 46 |144| 2.2 | 26.6 | ns
(Figure 2)
tPLH Propagation Delay, RB to QB 0.4 34 80 | 20 | 148 | 0.4 40 |123| 2.8 | 22.8| ns
(Figure 2)
tPLZ Propagation Delay, E to Q — 1.2 2.3 — 4.2 — 1.4 | 3.6 — 6.6 ns
tpzL (Figure 3) 04| 20 | 44 | 20| 82 |04 | 24 | 64| 22118
tPHZ Propagation Delay, Eto Q — 1.4 | 3.0 — 5.6 — 1.8 | 5.0 — 9.2 ns
tPZH (Figure 3) 04|22 |52|18| 96 |04] 28 |80]|26]148

*See Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL~1 pF), for K in units of ns/pF. See Section 4.

TIMING REQUIREMENTS (Vpp =4.5t05.5V, TA = —40° to 85°C)

HCA 6200 Series HCA 6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter (Input ty = t§ = 3 ns) (Input ty = tf = 5 ns) Unit
Minimum Minimum
tsu Setup Time D to CK (Figure 4) 5.6 9.8 ns
th Hold Time CK to D (Figure 4) 2.8 4.6 ns
trec Recovery Time  RB to CK (Figure 2) 4.2 6.8 ns
tw Pulse Width CK, tw(L)(Figure 1) 8.2 14.2 ns
CK, tw(H) (Figure 1) 7.8 12.6
RB (Figure 2) 8.8 1.4
INPUT LOAD FACTORS
| 1L | Input Unit Load Factors—E, D, CK, RB | 1.0 |

MOTOROLA HCA6000DM/AD
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C090

SWITCHING WAVEFORMS

[———— tw——-)'
VoD
RB \ 507 f
— e/ — Vss
> | tpHL
Q 50%
> | tPLH
QB 50%
| -— trec |
Figure 1 Voo
9 cK 50%
— Vss
Figure 2
— VDD
£ \RSO% /
— Vss
-»| [|=tpzL tpLz > |« Vpp
HIGH D 50%
— IMPED- Vss
Q 50% ANCE t t
10% su l<«——1h
~ jetezh tpuz] e — Voo
cK 50%
Q 50% J0% Vss
HIGH .
IMPED- Figure 4
ANCE
Figure 3

Refer to Figure 7 in Section 9.
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MOTOROLA

BN SEMICONDUCTOR i —
C091

1-of-8 Decoder with Output (L) &

YBO jo—
Enable (L) B N
— B YB2 [o—
Primary Cells: 6 Pin Names: —¢ YB3 o—
Netlist Format: A—Address Input (MSB) \Y(g; g___
$SUBU C091 B—Address Input —olEB YB6 lo—
YBO YB1 YB2 YB3 YB4 & C—Address Input (LSB) YB7 lo—
YB5 YB6 YB7 / AB CEB EB—Output Enable—(Active Low)
YBO-YB7—Decoded Outputs
(Active Low)
FUNCTION TABLE
EB A B C|YBO YB1T YB2 YB3 YB4 YB5 YB6 YB7
L L L L L H H H H H H H
L L L H H L H H H H H H
L L H L H H L H H H H H
L L H H H H H L H H H H
L H L L H H H H L H H H
L H L H H H H H H L H H
L H H L H H H H H H L H
L H H H H H H H H H H L
H X X X H H H H H H H H
SWITCHING CHARACTERISTICS* (CL_=1 pF on all outputs)
HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
— Typ — — Typ —
K** | Limit K** | Limit | K** | Limit K** | Limit
tPLH Propagation Delay, EB to any YB 06 24 |59 40 |110] 06| 28 | 92 | 3.0 |17.0{ ns

tPHL (Figure 1) 08| 34 |92 40170 08| 42 141|426 [260

tPLH Propagation Delay, AtoYB—0, 1,2,3 | 0.6 18 |43 40| 80 |06 | 20 | 59| 3.0 | 11.0]| ns
tPHL (Figure 2) 08| 20(59|40|110| 08| 22|70/ 46130
tPLH | Propagation Delay, AtoYB—4,5,6,7 | 06 | 2.2 49| 40| 90 |06 | 28 | 95| 3.0 | 176 | ns
tPHL (Figure 2) 08| 28 | 68| 40 | 126| 08 | 30 | 95 | 46 | 17.6
tPLH Propagation Delay, BtoYB—0,1,4,5 | 06 | 24 | 59| 40 |110] 06 | 28 | 86 | 3.0 | 16.0 | ns
tPHL (Figure 2) 08| 34 |92|40|170| 08| 42 [135]| 46 | 25.0
tPLH Propagation Delay, BtoYB—2,3,6,7 | 06 | 1.8 |49 | 40| 90 | 06 | 2.2 | 74 | 3.0 | 136 | ns

tPHL (Figure 2) 08| 30 |79] 4014608 36 [11.7| 46 | 216

tPLH | Propagation Delay, CtoYB—0,2,4,6 | 0.6 | 24 |59 | 40 | 110| 06 | 28 | 86 | 3.0 | 16.0 | ns

tPHL (Figure 2) 08| 34 |92]40|170]| 08| 42 [135]| 46 | 250
n tpLH | Propagation Delay, CtoYB—1,3,5,7 | 0.6 | 1.8 | 49| 40 | 90 | 06 | 22 | 74 | 30 | 136 | ns

tPHL (Figure 2) 08| 30 | 79| 40 | 146| 08 | 36 |11.7| 46 | 21.6

*See Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
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Co91

INPUT LOAD FACTORS
[ IULJ Input Unit Load Factors—A, B, C, EB | 1.0 |

SWITCHING WAVEFORMS
VoD

EB —Vss

tpHL OR

YBO - YB7 50%
YBO - YB7

Figure 2

Figure 1

LOGIC DIAGRAM

g
syl — )
0_?033 :)0— YB2
g} :)O—— YB3
*—O|
D L T
= ) -
- o‘ {>o ) DO YBS
R [ 0_:>D—— YB6
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MOTOROLA
SEMICONDUCTOR I

TECHNICAL DATA
Cc093
3 Input 3-Wide OR-AND-Invert
Primary Cells: 3 ] é
Netlist Format: —C
$SUBU C093
JK/ABCDEFGHI —D Jjo—
: IE K b—
— G
—H
I

J = (A+B+C) - (D+E+F)-(GHH+I)
K = (A+B+C)+(D+E+F)+ (G+H+I)

SWiTCHING CHARACTERISTICS* (CL=1 pF on all outputs)

HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
sk | paoa: Typ % | i R Typ k% | g
K Limit K Limit | K Limit K Limit
tPLH Propagation Delay, A through |, to J 0.2 16 {5914 110] 02| 20 |92 (|18 |170]| ns
tPHL (Figure 1) 02| 16 | 66| 16 |122| 02 | 20 |109]| 1.8 | 20.2
tPLH Propagation Delay, A through |, to K 02} 20|78 1014402 | 26 |132| 1.2 | 244 | ns
tPHL (Figure 2) 02| 20 | 73| 10 |132]| 02| 24 |112] 10 | 208

*gee Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
| IuL | Input Unit Load Factors—A,B,C,D,E,F,G,H,| | 1.0 |

SWITCHING WAVEFORMS
— VoD

Vss

50%

Figure 2
Figure 1

MOTOROLA HCA6000DM/AD
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Co93

LOGIC DIAGRAM

s )

BePa
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MOTOROLA

SEMICONDUCTOR S —
Cco094

3 Input 3-Wide AND-OR-Invert

— A

Primary Cells: 4 — B

Netlist Format: —c

$SUBU C094 —p
JK/ABCDEFGHI e =

— G

—H

I

J = (A*B-C)+(D-E-F)*(G-H-I)
K = (A*B+C)#(DE-F)#(G-H-I)

SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)

HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
i T A P s T Tew s T | TYP o R
K Limit K** | Limit | K Limit K** | Limit
tPLH Propagation Delay, A through |, to J 04| 22 |67|14]|124|02| 28 [106] 2.0 | 19.6 | ns

tPHL (Figure 1) 02| 226208 11402 28 96| 10178

tPLH Propagation Delay, A through |, to K 02| 26 (76|12 (140|102 | 34 |121] 1.4 |224 | ns

tPHL (Figure 2) 02| 28 |76| 06 14002 ]| 34 [11.9] 1.0 | 220

*See Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL="1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
| UL | Input Unit Load Factors—A,B,C,D,E,F,G H,| | 1.0 |

SWITCHING WAVEFORMS

— Vpp

Vss

Figure 2

Figure 1

MOTOROLA HCA6000DM/AD
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C094

LOGIC DIAGRAM

T>- A
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MOTOROLA

SEMICONDUCTO R
C095

4-Input 2-Wide
AND-OR-Invert —

Primary Cells: 3 DEF J
Netlist Format: 6 —

$SUBU C095

IJ/ABCDEFGH I=(A*B+C+D) + (E-F+G-H)

J=(A*B+C*D) * (E-F+G-H)
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min . Max Min - Max Unit
K** | Limit e K** | Limit | K** | Limit e K** | Limit

tPLH Propagation Delay, A through H, to | 08) 20 |52| 36| 96 |08 | 26 {80| 48 (148 | ns

tPHL (Figure 1) 06| 22 56| 24 | 104 | 04 | 26 | 88| 2.2 | 16.2

tPLH Propagation Delay, A through H, to J 04| 22 (611211202 | 28 |9.7| 14 |18.0 | ns

tPHL (Figure 2) 02| 22 |54|12]100[04| 26 [85|1.4 158

*See Section 4 for minimum, typical, and maximum conditions.
**tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
INPUT LOAD FACTORS
| UL | Input Unit Load Factors—A, B, C, D, E, F, G, H | 1.0 |

SWITCHING WAVEFORMS
— VoD
Vss

50%

Figure 2
Figure 1
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LOGIC DIAGRAM

-

1]
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MOTOROLA

. '?E%M\lllglgll\)lll\?r}\’c-ron —
C096

4-Bit Equality Comparator

— A0
Primary Cells: 5 Pin Names: — A1
Netlist Format: AO-A3—Data Word A Inputs — A2
$SUBU C096 BO-B3—Data Word B Inputs —{ A3
AEBO / A0 A1 A2 A3 & AEBI —A Word Equals B —1B0  AEBOl—
BO B1 B2 B3 AEBI Word Cascading Input —1B1
AEBO —A Word Equals B —lg2
FUNCTION TABLE Word Output (Active Low) —IB3
Inputs Output AEBI
Data Words | AEBI | AEBO
A=B L L
A+#B L H
X H H
SWITCHING CHARACTERISTICS* (C_=1 pF onall outputs)
HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
—— Typ — —— Typ —
K** | Limit K** | Limit | K** | Limit K** | Limit

tpLH | Propagation Delay, AO-A3, BO-B3to AEBO| 0.4 ) 16 |56| 20 (10406 | 2.2 | 95| 26 |17.6]| ns
o | (Figure ) 08| 24 | 75|34 |138| 08| 3.0 |12.1]| 3.8 | 22.4
tPLH | Propagation Delay, AEBI to AEBO 04108 (2320|142 }|06| 10| 36|26 | 6.6 ns
tpyL | (gure2) 08| 1232|3460 |08]12]44]38]s2

*See Section 4 for minimum, typical and maximum conditions.
* ¥tp(total)=tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

INPUT LOAD FACTORS
[ IuL | Input Unit Load Factors—AO-A3, BO-B3, AEBI | 1.0 |

SWITCHING WAVEFORMS

A0 = A3
B0 -B3

AEBO

AEBO

Figure 1
Figure 2
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C096

FUNCTION DIAGRAMS

A3 '
B3 '

_______

A2
D2

|
SI:Dm
>

A0
BO

AEBI {>c

____________________

____________________

MOTOROLA HCAG000DM/AD ‘
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MOTOROLA

Em SEMICONDUCTOR |
c097

J-K Flip-Flop with 3-State

Outputs & Reset iy
— > CK
> QB o—
Primary Cells: 4 FUNCTION TABLE —k .
Netlist Format: R CK J K E Q QB I
$SUBU C097
QOB /EJCKKR X X xxXt] 2 Z
H X X X H L H
Pin Names: L -~ L L H No Change
E—Output Enable L -~ L HH L H
J, K—Data Inputs L.~~~ H L H|- H L
CK—Clock Input L  H H H|Toggle Toggle
R—Asynchronous Reset L ~~ X X H No Change
Q, QB—Data Outputs Z=High-Impedance State
X=Don't Care
SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)
) HCAG6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min : Max Min . Max Unit
K** | Limit e K** | Limit | K** | Limit e K** | Limit
f Clock Frequency (50% Duty Cycle) — — — — 62 — — — — 35 | MHz
(Figure 1)
tPLH Propagation Delay, CK to Q 08| 28 |77 40142110 | 3.6 [126| 5.2 | 234 | ns
tPHL (Figure 1) 08| 26 |71|36|132]| 08| 32 11536 |21.2
tPLH Propagation Delay, CK to QB 06| 28 |76| 36 |140] 08| 3.8 [129| 5.0 | 23.8| ns
tPHL (Figure 1) 08| 30 |81]34|150]| 06| 38 |129] 36 | 238
tPHL Propagation Delay, R to Q (Figure 2) 08| 20 (5434|100} 08| 24 | 82| 3.6 |15.2| ns
tPLH Propagation Delay, R to QB (Figure 2) 0.6 22 | 66| 3.6 |12.2] 0.8 30 |11.0| 50| 204 | ns
tPLZ Propagation Delay, E to Q — 08 (18| — 3.4 — 1.2 | 3.6 — 6.4 ns
tpzL (Figure 3) 08| 18 | 43| 36| 80 |08 22 | 62| 36 | 114
tPHZ — 08 18| — 3.4 — 1.4 | 3.6 | — 6.6
tPZH 08| 16 (40| 40| 74 | 10| 20 | 6.1 | 5.2 | 11.2
tpLZ Propagation Delay, E to QB — 08 |18| — 3.4 — 1.2 | 3.5 — 6.4 ns
tPzZL (Figure 3) 08| 1.8 |43| 34| 80 |06 | 20 | 59| 36 |11.0
tPHZ — 08 |18 — 3.4 — 14 | 36 | — 6.6
tPZH 06| 16 39| 36| 72|08 | 20 | 58| 5.0 108

*See Section 4 for minimum, typical, and maximum conditions.
n * ¥p(total) =tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
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C097

TIMING REQUIREMENTS (Vpp=4.5t05.5V, TA= —40°to +85°C)

HCA 6200 Series HCA 6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter (Input ty=tf=3 ns) (Input ty=t§=5 ns) Unit.
Minimum Minimum
tsu Setup Time J or K to CK (Figure 4) 7.6 13.8 : ns
th Hold Time CK to J or K (Figure 4) 0.4 0.6 ns
trec Recovery Time R to CK (Figure 2) 1.6 3.4 ns
tw Pulse Width CK, tyy (L) (Figure 1) 6.0 11.4 ns
CK, ty (H) (Figure 1) 8.0 14.0
R (Figure 2) 5.4 10.6
INPUT LOAD FACTORS
| 0L | Input Unit Load Factors—E J,CK,K,R [ 1.0 |

SWITCHING WAVEFORMS

— ty—>
— Vob
R 50%
—/ \———
> [ tPHL
Q 50%
| |=tpLH
QB 50%
QORQB 50% < trec >
VoD
Figure 1 cK 50%
— Vss
/ —Vpp Figure 2
E 50%
—/ Ves
«—VALID ——»
> |=tpzL tLz> |- VoD
— e JORK 50% X
Q OR QB 50% / ANCE Vss
» 10% tgy—l  —fe——th—]
-»| |=tpzH tpHz > < — VoD
CcK 50%
90%
QB OR Q 50% Vss
HIGH
IMPED- .
ANCE Figure 4

Refer to Figure 7 in Section 9.

Figure 3
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C097

FUNCTION DIAGRAMS

cB — — QB
K — >0—Q ;c """
EE

...........

In :}—:— ouT

___________
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MOTOROLA
B SEMICONDUCTOR | ———
C700

Dual LSSD L2 Latch

Q—
Primary Cells: 3 Pin Names: —oq D18 B b—
Netlist Format: D1B, D2B—Data Inputs (L) —o D28
$SUBU C700 BCLK—Common Latch Enable
Q1 Q2 Q1B Q2B / D1B (Scan Clock B) Q22—
D2B BCLK RB RB—Asynchronous Reset Bar (L) —] BCLK
Q, QB—Latch Outputs %8 Q28 o—
FUNCTION TABLE*
Inputs Outputs Function
BCLK DB RB Q QB
X X L L H Both Latches asynchronously reset.
L L/H H H/L L/H Latch is in transparent mode; data
inputs are active low.
H X H No Change Data is latched.
*See Section 7 for a description of LSSD.
SWITCHING CHARACTERISTICS* (C_=1 pF on all outputs)
HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min - Max Min : Max Unit
K** | Limit ye K** | Limit | K** | Limit e K** | Limit
tPLH Propagation Delay, DB to Q 05|17 |48 19| 82 07| 30| 75| 27 |138| ns
tPHL (Figure 1) 06| 14 (48| 21| 72|08 24|65 29][120
tPLH Propagation Delay, DB to QB 04] 17 |59|19| 82|07 30| 75| 25 ]138| ns
tPHL (Figure 1) 04| 20 |57|20]| 92 |07 | 34|83 29154
tPLH Propagation Delay, BCLK to Q 05119 (39|19 (105 0.7 32 |95 | 27 |176| ns
tPHL (Figure 2) 06| 16 36| 21| 86|08 28 |78]|29/|144
tPLH Propagation Delay, BCLK to QB 04| 18 |48 19| 96 |07 | 32 | 86| 25 | 16.0| ns
tPHL (Figure 2) 04| 22 |48| 20 |116]| 07| 38 |105]| 2.9 | 19.4
tPHL Propagation Delay, RB to Q (Figure 3) 06| 09 |57 2.1 49 | 0.8 16 | 44 | 29 | 8.2 ns
tPLH Propagation Delay, RBto QB (Figure3) | 0.4 | 14 (39| 19| 70 | 0.7 | 24 | 64 | 25 | 118 ns

*Gee Section 4 for minimum, typical, and maximum conditions.
* ¥tp(total) =tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
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C700

TIMING REQUIREMENTS (Vpp=4.5t05.5V, Tpo=—40°to +85°C)

HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter (Input ty=t§=3 ns) (Input ty=t§=5 ns) Unit
Minimum Minimum
tsu Setup Time DB to BCLK (Figure 4) 6.2 10.4 ns
th Hold Time BCLK to DB (Figure 4) 2.0 3.4 ns
tw Pulse Width BCLK (Figure 4) 8.4 14.0 ns
RB (Figure 3) 3.8 6.4
INPUT LOAD FACTORS
IUL Input Unit Load Factors DB, BCLK 1.0
RB 2.0
- SWITCHING WAVEFORMS
- ty ts
D18, 028 %55 / BCLK -\\L/—\
’ 50 o 10% \
<—>|tpLH tPHL > tpLH tPHL >
Q1, Q2 50% Qt, Q2 50%
tPHL tPLH - tPHL - tpLH
Q18,028 50% Q18, Q28 >0% J
i 2
Figure 1 Figure
[——— tw-———~—>
-\ VoD
RB 50%
—— Vsg D1B,D2B 50%
> = tPHL <~
t h
— su——>
Q1,Q2 50% tw ——
> |-tpLH BCLK 50% /
Q1B, Q2B 50% Figure 4
Figure 3

MOTOROLA HCA6000DM/AD
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C700

FUNCTION DIAGRAM

D1B

Y

-
i m
-

B

BCLK Q1B

Y

RB

Q2B

1y

LT m
e

€701
D1 D1
ANDED D
D2 D2 QfF—
NPUTS | B2 b
SCLK1 SCLK
sl QB jo—
ACLK €700
RB
T ol b1 Q Q1 | scaN DATA
Q18— q1g | OUTPUT
——— o D28
Q2
BCLK BCLK
Q2B o—1— Q2B
C702 RB
D4 DO 7
PORT 1 DS D1 o
SCLK2 SCLK1
D6 D1
porr2{ ¥’ b2
SCLK3 SCLK2 QB jo—
SCAN DATA IN sl
SCAN CLOCK ACLK
RB
RESET I

Figure 5. Typical LSSD Application
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MOTOROLA
HEE SEMICONDUCTOR I

TECHNICAL DATA c7 01
{
LSSD L1 Latch with ANDed
D —D1 Q—
|nputs —b2
—D3
Primary Cells: 3 Pin Names: —scLk
Netlist Format: D1, D2, D3—ANDed Data Inputs - Q8
$SUBU C701 SCLK—Latch Enable for
Q QB / D1 D2 D3 SCLK Data Inputs , ACLK
SDI ACLK RB SDI—Scan Data Input RB
ACLK—Scan Clock A j’
Q, QB—Latch Outputs
FUNCTION TABLE*
Inputs Outputs Function
SCLK D1 D2 D3 SDI ACLK RB Q QB ‘
L H H H X H H H L Latch is in the transparent mode. Q = D1eD2eD3;
L L X X X H H L H QB = Inverse of Q.
L X L X X H H L H
L X X L X H H L H
H X X X L/H L H L/H H/L Latch is in the transparent mode. Q = SDI;
QB = Inverse of Q.
H X X X X H H No No Data is latched.
_ Change Change
X X X X X X L L H Latch is asynchronously reset.
*See Section 7 for a description of LSSD.
FUNCTION DIAGRAM
C AB ACLK C
soi {>c {>¢ %———%———« 8
o] ACLK AB CB
CB
D1 —
s S S~
H— ok - :
— g C
SCLK —>o—>—o[>—- c
~———————————— ACLK
- ACLK >c AB
11 .

MOTOROLA HCA6000DM/AD
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C701

SWITCHING CHARACTERISTICS*

(CL=1 pFon all outputs)

HCA6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit
YT R Typ — —— Typ P R
K Limit K** | Limit | K** | Limit K Limit
tPLH Propagation Delay, D to Q 06 | 25 {76 20 |140| 0.7 | 4.2 | 126 2.7 | 234 | ns
tPHL (Figure 1) 05| 19 |58 21 |107]| 07| 32 | 97 | 28 | 180
tPLH Propagation Delay, D to QB 04| 20 |6.2| 21 |115}] 05 3.2 |104]| 2.8 | 19.2 | ns
tPHL (Figure 1) 04| 22 81| 20]|150| 05| 38 |136] 2.7 | 25.2
tPLH Propagation Delay, SCLK to Q 06 | 20 | 64| 20| 11.8] 0.7 3.2 |10.7| 2.7 | 19.8 | ns
tPHL (Figure 2) 05| 19 |58| 21 (10707 ] 32|97 28]|180
tPLH Propagation Delay, SCLK to QB 04| 21 (62| 211|115 05| 36 [104]| 28 | 19.2 | ns
tPHL (Figure 2) 04| 24 (70| 20|130| 05| 40 [118] 27218
tPLH Propagation Delay, SDIto Q 06| 22 (6.2 20 |115}| 07| 3.8 | 104] 2.7 | 19.2 | ns
tPHL (Figure 1) 05| 22 |62] 2111407 ]| 38 [103] 2.8 | 19.0
tPLH Propagation Delay, SDI to QB 04| 25 |70(20 (130 05| 42 |11.8| 2.8 |21.8]| ns
tPHL (Figure 1) 04| 26 |73]20]|135]| 05| 44 |122]| 27 | 22.6
tPLH Propagation Delay, ACLK to Q 0.6 1.6 |49 20 | 91 0.7 ] 2.8 82| 271|152 | ns
tPHL (Figure 2) 05| 16 |48] 21| 88 |07 | 28|80/ 28]148
tPLH Propagation Delay, ACLK to QB 04|18 |58)21 (10805 | 30| 97| 28 |18.0| ns
tPHL (Figure 2) 04| 20 | 62| 20 |11.4| 05 | 32 |103] 2.7 | 19.0
tPHL Propagation Delay, RB to Q (Figure 3) 0.5 1.0 |26 2.1 48 | 0.7 1.8 | 43| 2.8 | 8.0 ns
tPLH Propagation Delay, RBto QB (Figure3) | 0.4 | 1.4 (4.2 | 2.1 78 | 05| 24 | 70 | 28 | 13.0| ns
*See Section 4 for minimum, typical, and maximum conditions.
* *tp(total) =tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.
TIMING REQUIREMENTS (Vpp=4.5Vto5.5V, To=—40°to +85°C)
HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter (Input tr=tf=3 ns) (Input tr=tf=5 ns) Unit
Minimum Minimum
tsu Setup Time, D to SCLK (Figure 4) 12.4 20.8 ns
SDI to ACLK (Figure 4) 10.0 16.8
th Hold Time,  SCLK to D (Figure 4) 0.0 0.0 ns
ACLK to SDI (Figure 4) 0.0 0.0
tw Pulse Width, SCLK (Figure 4) 9.8 16.4 ns
ACLK (Figure 4) 7.6 12.8
RB (Figure 3) 3.8 6.4

INPUT LOAD FACTORS
UL

D, SCLK, SDI, RB
ACLK

1.0
2.0

Input Unit Load Factors

' MOTOROLA HCA6000DM/AD
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C701

~ SWITCHING WAVEFORMS

tr ts
D1, D2, 307 SCLK, 50%
D3 ORSDI . 50% ACLK

10%

tPLH tPHL - tpLH tPHL >
Q 50% Q 50%
tPHL tpLH > tpHL - tpLH
QB 50% e >0% J ,
. » Figure 2
Figure 1 9
[e— tyy——>
RB \ 507 b1 D2
st 50%
D3 OR SDI
> |=tPHL ¢
— tsu—-——-—> h
Q 50% v —>
SCLK OR
| |=tpLH ACLK 50% \

QB 50% Figure 4

Figure 3

MOTOROLA HCA6000DM/AD
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MOTOROLA

B ?E%mvllgﬂlgg}.\JCTOR -
C702

LSSD Dual Port L1 Latch

— D1
— SCLK1
Primary Celis: 5 Pin Names: —1n2
Netlist Format: DO, D1—ANDed D Inputs —D3
$SUBU C702 Controlled by SCLK1 —|5CLK2 QBjo—
Q QB / DO D1 SCLK1 D2 D3 D2, D3—ANDed D Inputs —1spi
SCLK2 SDI ACLK RB Controlled by SCLK2 —— ACLK
SCLK1, SCLK2—Latch Enables for RB
DO-D3 |
SDI—Scan Data Input,
Controlled by ACLK
ACLK—Scan Clock A
RB—Asynchronous Reset
Q, QB—Latch Outputs
FUNCTION TABLE*
Inputs Outputs Function
SCLK1 DO D1 SCLK2 D2 D3 ACLK SDI RB Q QB
X X X X X X X X L L H Latch is asynchronously reset.
L L X H X X H X H L H Latch is in the transparent mode;
L X L H X X H X H L H Q = DO ® D1, with SCLK1 as the latch
L H H H X X H X H H L enable. QB = Inverse of Q.
H X X L L X H X H L H Latch is in the transparent mode;
H X X L X L H X H L H Q = D2 e D3, with SCLK2 as the latch
H X X L H H H X H H L enable. QB = Inverse of Q.
H X X H X X L L/H H L/H H/L Latch is in the transparent mode;
Q = SDI, with ACLK as the latch
enable. QB = Inverse of Q.
H X X H X X H X H NO NO Data is latched.
CHANGE CHANGE

*See Section 7 for a description of LSSD.
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C702

SWITCHING CHARACTERISTICS* (C_=1 pF on all outputs)

HCA6200 Series HCAG6300 Series
; 2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter Min Max Min Max Unit

K** | Limit Tve K** | Limit | K** | Limit Tye K** | Limit
tpLH | Propagation Delay, DO-D3to Q 06| 24 |79} 23146} 08| 40 [13.2| 3.1 | 244 | ns
tPHL (Figure 1) 05| 21 |64)20|118] 07| 36 [107] 2.7 | 198
tpLH | Propagation Delay, DO-D3 to QB 06| 18 |57}22]106}08 | 30| 96|29 |17.8]| ns
L | (Fiourel) 06| 24 | 75| 22 | 139| 08 | 40 |125| 2.9 | 23.2
tpLH | Propagation Delay, SCLK1, SCLK2to Q 06| 27 |84 23156} 08| 46 |14.2| 3.1 | 26.2 | ns
tpHL | (Fioure2) 05| 26 |81 20| 150| 07 | 44 [136] 2.7 | 25.2
tpLH | Propagation Delay, SCLK1, SCLK2toQB| 0.6 | 25 | 74| 2.2 {13.7]1 08 | 42 | 124 29 | 23.0| ns
tpHL | (Fioure?) 06| 26 81| 22 |149]| 08| 44 |135| 29 | 25.0
tpLH | Propagation Delay, ACLK to Q 06| 27 |86} 23160 08| 46 [145| 3.1 | 26.8| ns
tpHL | (Fioure2) 05| 29 |93| 20| 17207 | 5.0 | 156 2.7 | 28.8
tPLH | Propagation Delay, ACLK to QB 06| 27 |[86] 22 160|108 | 46 |145| 29 | 26.8 | ns
tPHL (Figure 2) 06| 26 |82 22|152| 08| 44 [13.7| 29 | 25.4
tPLH | Propagation Delay, SDIito Q 06| 27 {[81] 23150 08| 46 |13.6| 3.1 [ 25.2| ns
L | (Fourel) 05| 26 | 8320|154 07| 44 [139] 2.7 | 25.8
tpLH | Propagation Delay, SDI to QB 06| 24 |76| 22141108 | 40 (128| 29 | 23.6| ns
e | (roure ) 06| 26 | 77| 22 |143]| 08 | 4.4 [130] 2.9 | 240
tPHL | Propagation Delay, RB to Q (Figure 3) 0517 (31},20| 58 ]|]07) 30 ]53(|27] 98 ns
tpLH | Propagation Delay, RB to QB (Figure 3) 06| 1149|2291 ]108| 20 (|82(29]|152] ns

*See Section 4 for minimum, typical, and maximum conditions.
**tp(CL=1 pF)+K(CL—1 pF), for K in units of ns/pF. See Section 4.

TIMING REQUIREMENTS (Vpp=4.5t05.5V, TA=—40°Cto +85°C)

HCAG6200 Series HCAG6300 Series
2-Micron HCMOS 3-Micron HCMOS .
Symbol Parameter “nput tr=tf= 3 ns) (lnput ty=tf= 5 ns) Unit
Minimum Minimum
tsu Setup Time DO0-D3to SCLK1, SCLK2 (Figure 4) 11.7 19.8 ns
SDI to ACLK (Figure 4) 12.8 21.4
th Hold Time  SCLK1, SCLK2 to DO-D3 (Figure 4) 1.3 2.4 ns
ACLK to SDI (Figure 4) 0.0 0.0
tw Pulse Width SCLK1, SCLK2 (Figure 4) 12.8 21.4 ns
ACLK (Figure 4) 14.2 23.8
RB (Figure 3) 6.4 10.8
INPUT LOAD FACTORS
| WL | Input Unit Load Factors—SCLK1, SCLK2,D0-D3,,LRB | 1.0 |

MOTOROLA HCA6000DM/AD
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C702

SWITCHING WAVEFORMS

tr ts
D0, D1,0R P—Jﬁ ' SCLK1
90% , 50%
D2, D3 OR 50% SCLK2, \_/_\
SDI 10% ACLK \_
tpLH tPHL - tPLH - tPHL
Q 50% Q 50%
tPHL tPLH - tPHL - tpLH
QB 50% QB 50%
Figure 1 Figure 2

|e——t,, ——
e o0% D0, D1, D2
D3 OR SDI 50%
> tPHL
tSl.l — h

Q 50% tw ——>
SCLK1,
SCLK2 OR
| [|=tpLH ACLK 50%

QB 507

i

[

Figure 4

Figure 3
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C702

FUNCTION DIAGRAM

S| —
S2B ::I 2 —}
|.->—‘- A —

T w— N
St —Jj D1 _Dc %ﬂ % _Do——»——Do—»—cD——Q
. _I,:__” St S2B

S28

gy D2 — {>C QB

D3

RB {>&

SCLKT {>c 218 {><> st
SCLK2 {>& 328 >c s2
ACLK {>c AB > A
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MOTOROLA
§ SEMICONDUCTOR | —
C703

LSSD R-S L1 Latch

— SO Q—

Primary Cells: 3 — St
Netlist Format: —1ro

$SUBU C703 — 1 ps B b—

Q QB B/ SO S1 RO R1 SCLKB SDIB ACLK RB A
Pin Names: — scLke
S0, S1—ANDed Latch Set Inputs
RO, R1—ANDed Latch Reset Inputs —| soB
SCLKB—Latch Enable Inputs for SO, S1, RO, R1 Inputs — 1 ACLK
SDIB—Scan Data Input Bar
ACLK—Latch Enable for the SDIB Input RB
RB—Asynchronous Reset (Active Low) T
A—Inverter Input

B—Inverter Output
>0

FUNCTION TABLE*
(S0°S1) (RO°*R1) SCLKB SDIB ACLK RB Q QB Mode Function

X X L X H L L H Normal | The latch is asynchronously reset. SCLKB, ACLK,
or Scan | and RB are mutually exclusive inputs. A single
operation should be done on the latch at a time or
unexpected results may occur; SCLKB and ACLK
must remain active (SCLKB=L and ACLK=H).

H L H X H H H L Normal | The latch operates as an S-R latch with inputs

L H H X H H L H S=(S0°S1) and R=(R0O*R1). In the normal mode,

L L H X H H No No the latch is gated by SCLKB. ACLK must remain
Change Change active (ACLK=H) and RB inactive (RB=H) or

H H H X H H L** L** unexpected results may occur.

X X L X H H No No Normal | Data is latched.
Change Change | or Scan

X X L L/H L H H/L L/H Scan | The latch is operating in the scan mode, with SDIB

as the input to the latch. Q and QB follow the SDIB
input while the latch is in the transparent mode.
SCLKB must remain active (SCLKB=L) and RB
inactive (RB=H), or unexpected results may occur.

*See Section 7 for a description of LSSD.
* * Both outputs will remain low as long as (S0°S1) and (RO°R1) remain high, but the output states are unpredictable if (SO°S1) and (RO°R1)
go low simultaneously or if SCLKB goes low while (S0*S1) and (RO°R1) are high.
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C703

SWITCHING CHARACTERISTICS* (CL=1 pF on all outputs)

HCAG6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter : Min Max Min Max Unit

, ko | Limie | 7P (K # [ Giie | k5% [ Gimie | 7P (K% | Limit
tPLH | Propagation Delay, SO, S1toQ . 05|30 [95|21(176[07 | 50 |159] 28 [29.4] ns
tPHL (Figure 1) 05| 20 | 55| 20| 10107 ] 34 | 92| 27| 170
tPLH Propagation Delay, SO, S1 to QB 0.5 26 (81] 2114907 | 44 |135| 28 | 250 ns
tPHL (Figure 1) ' 05| 23 | 70| 21 |129]| 07| 40 [11.7] 28 | 216
tPLH Propagation Delay, RO, R1to Q 05| 30 |95] 21176 07| 50 (159 28 | 294 | ns
tPHL (Figure 1) 05| 20 552010107 34 ]|92]|27]|170
tpLH | Propagation Delay, RO, R1to QB 05| 26 | 8121|149 07| 44 [135| 28250 ns
tPHL (Figure 1) 05| 23 |70] 21 [129]| 07| 40 [11.7] 28| 216
tPLH | Propagation Delay, SCLKB to Q 05| 30 95|21 [176[ 07| 5.0 [159| 28 | 294 ns
tPHL (Figure 2) 05| 20 | 55| 20 |101]| 07| 34 | 92 | 27 | 17.0
tPLH Propagation Delay, SCLKB to QB 0.5 26 | 8121|149} 07| 44 [135| 28 | 25.0 | ns
tPHL (Figure 2) 05| 23 | 70| 21 | 120 | 07| 40 [11.7| 28 | 216
tPLH Propagation Delay, SDIB to Q 06| 24 (72|21 |134)]|07 | 40 [121| 28 | 224 | ns
tPHL (Figure 3) 05| 16 |48 20| 89 [07] 28 | 8127|150
tPLH Propagation Delay, SDIB to QB 05| 24 74|21 ,137| 07| 40 |(124| 28 |23.0| ns
tPHL (Figure 3) 05| 1.7 |48| 21| 88 |07 | 30 | 80 | 28 | 148
tPLH Propagation Delay, ACLK to Q 0.5 24 | 72| 21134 | 07| 40 (121 2.8 | 224 | ns
tPHL (Figure 4) 05| 16 | 48| 20| 89 |07 | 28 | 81 | 27 | 150
tPLH Propagation Delay, ACLK to QB 05| 24 (72] 21137107 | 40 |124| 2.8 | 23.0| ns
tPHL (Figure 4) 05| 17 |48| 21|88 |07 30|80 28]148
tPHL Propagation Delay, RB to Q 0.5 20 |48 20| 89 | 0.7 3.4 | 8.1 2.7 | 1560 | ns

(Figure 7)
tPLH Propagation Delay, RB-to QB 0.5 26 |74 21113707 | 44 {124 28 {230 ns
(Figure 7) ; :

tPLH Propagation Delay, Ato B .| 04|08 |17| 18| 32 04| 08| 22|22 40| ns
tPHL (Figure 8) 04| 10 |18| 18| 34 |04 ]| 08| 22| 22 40

*Gee Section 4 for minimum, typical, and maximum conditions.
* *tp(total)=tp(CL=1 pF)+K(C_L—1 pF), for K in units of ns/pF. See Section 4.

TIMING REQUIREMENTS (Vpp=4.5t05.5V, TA=—40to +85°C)

HCA6200 Series HCA6300 Series
2-Micron HCMOS 3-Micron HCMOS
Symbol Parameter (Input ty=tf=3 ns) (Input ty=t§=5 ns) Unit
‘ v ' Minimum Minimum
tsu Setup Time = SO, S1 to SCLKB (Figure 5) 10.8 : 18.0 ns
RO, R1 to SCLKB (Figure 5) 10.8 18.0
SDIB to ACLK (Figure 6) 9.5 16.0
th Hold Time SCLKB to'SO, S1 (Figure 5) 3.0 5.0 ns
SCLKB to RO, R1 (Figure 5) 3.0 5.0
ACLK to SDIB (Figure 6) 1.0 1.8
tw Pulse Width SO0, S1 (Figure 1) 13.6 22.8 ns
RO, R1 (Figure 1) ; 13.6 22.8
SCLKB (Figure 5) 13.6 22.8
ACLK (Figure 6) 9.6 16.0
RB (Figure 7) 10.0 17.0
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C703

INPUT LOAD FACTORS

IUL Input Unit Load Factors SO0, S1, RO, R1, SCLK, SDIB, 1.0
ACLKB, RB, A

SWITCHING WAVEFORMS

tf

— VoD
S0, S1 10%
d Vss [—"" VoD
-t — SCLKB ] 50% ,
—Vpp — VsS

Figure 2

Figure 1

[— VoD [ VoD
\50% 7 ACLK 50%
—Vss —/ — Vss

tPLH |«— tPHL |«—>

Q 50%

Figure 3 Figure 4
RO, R1 VoD VDD
56 51’ 50% VALID DATA SDiB 50% VALID DATA
’ Vss Vss
tsy———> th tgy ———>«—>| th
ty ——> <ty ——>
— Voo e VDD
SCLKB 50% N ACLK 50%
Vss — Vss
Figure 5 Figure 6
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C703

SWITCHING WAVEFORMS (Continued)

[——— tw—>
VoD
RB \ 507
—Vss
> tpHL
Q 50%
- tPLH
QB 50% Figure 8
Figure 7

FUNCTION DIAGRAM
3 =)
st
SCLKB —o[>—[>o—+: [

21 - }{@7

ACLK ———o[>—E
SDIB l> ©

RB
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MECHANICAL DATA

Package dimensions, features, and availability are given in this section.

16-PIN PACKAGES

PLASTIC
CASE 648-05

Qﬁﬁﬁhﬁﬁ@

FAVEVEREREARRYL jﬁ

4 F ]& CONFIG. (1,8,9, & 16)

NOTES

[ | i
»—LC
Wl om [ x| |
—~fk—, m—| |-

o]

FORMED PARALLEL. e [ 10° * [ 100 |

051 | 1.02 | 0020 | 0.040

o

. ROUNDED CORNERS OPTIONAL; AS SHOWN IN
PREVIOUS ISSUE.

DIM
A | 1880 | 2134 | 0740 | 0.840
L 4.1 G !_ K- B | 610 | 660 | 0240 | 0260
H D SEATING C | 406 | 508 | 0.160 | 0.200
PLANE D | 038 | 053 0015 | 0021
F 1.02 1.78 0.040 | 0.070
NOTES: 3. DIMENSION “B" DOES NOT INCLUDE MOLD G 254 BSC 0100 BSC
1. LEADS WITHIN 0.13 mm (0.005) RADIUS OF TRUE FLASH, H | 038 | 241 | 0015 | 0095
POSITION AT SEATING PLANE AT MAXIMUM 4. “F* DIMENSION IS FOR FULL LEADS, “HALF" J | 02 | 038 | 0008 | 0015
MATERIAL CONDITION. LEADS ARE OPTIONAL AT LEAD POSITIONS 1, 8,9 K | 292 | 343 | 0115 | 0135
2. DIMENSION “L” TO CENTER OF LEADS WHEN AND 16). L 762 BSC 0.300 BSC
M
N

MOTOROLA HCA6000DM/AD
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28-PIN PACKAGES

PLASTIC
CASE 710-02
28 15 i
i
|
P B
o :
¥ 14 1
. A I {C [‘ L -
Jl T
—H- -G~ R B Tk / g
F D searng =/ i-—M MILLIMETERS|  INCHES
PLane DIM[ MIN | MAX | MIN | MAX
A | 36.45 | 37.21 | 1.435 | 1.465
B | 13.72 | 14.22 | 0.540 | 0.560
NOTES: C | 394 508 | 0.155] 0.200
1. POSITIONAL TOLERANCE OF LEADS (D), D | 036 | 056 [ 0.014]0.022
SHALL BE WITHIN 0.26mm(0.010) AT F | _1.02] 1.52 | 0.040] 0.060
MAXIMUM MATERIAL CONDITION, IN G 264 BSC | 0.100 BSC
RELATION TO SEATING PLANE AND H | 1.65] 2.16 | 0.065] 0.085
EACH OTHER. 1 | 020 038 0.008]0.015
2. DIMENSION L TO CENTER OF LEADS K | 292 | 343 0.115] 0.136
WHEN FORMED PARALLEL. L | 1524 BSC | 0.600 BSC
3. DIMENSION B DOES NOT INCLUDE M | 00 ] 150 | @° [ 150
MOLD FLASH. N | 051 1.02 | 0.020] 0.040
CERAMIC
CASE 719-03
28 15
D B
1
o 14
A
- L

MILLIMETERS INCHES
DM | MIN | MAX | MIN | MAX
L A | 3520 | 3592 | 1386 | 1.414
H I B | 1473 | 1534 | 0.580 | 0.604
C | 305 | 419 | 0120 | 0.165
D | 038 053 [ 0015 | 0.02
F | 076 140 [ 0030 | 0055
[ 2.54 BSC 0.100 BSC
NOTES: H | 076 | 178 | 0030 [ 0070
1. LEADS, TRUE POSITIONED WITHIN 0.25 mm J | 020 | 030 | 0008 | 0012
{0.010) DIAMETER (AT SEATING PLANE) AT K | 254 | 419 | 0.100 | 0.165
MAXIMUM MATERIAL CONDITION. L | 149 | 1549 | 059 | 0610
2. DIMENSION “L" TO CENTER OF LEADS WHEN M| — 1w | — | w
FORMED PARALLEL. N | 051 | 152 | 0020 | 0.060
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PLASTIC
CASE 776A-01

-V
i I‘F:I_l oo ——— 1§
w o
i :
0
i 0
q hu B
i O
d D
§ i
LI N N O J B
R
I A
NOTES:
1. DIMENSIONS R AND U DO NOT INCLUDE MOLD
FLASH.
2. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982.

3. CONTROLLING DIMENSION: INCH

CERAMIC
CASE 786-01

NOTES: 3. DIMENSIONING AND TOLERANCING PER
1. DIMENSIONS A AND L ARE DATUMS AND ANSI Y14.5M, 1982.
IS A DATUM SURFACE. 4. CONTROLLING DIMENSION: INCH.

2. POSITIONAL TOLERANCE FOR TERMINAL
D1 (14 PLACES):

$] 01370005 @[T[AQ[LO

FOR TERMINAL D2 (14 PLACES)
[4] 01310005 ®[T[LO[A Q]

MOTOROLA HCA6000DM/AD
12-4

28-PIN PACKAGES (Continued)

MILLIMETERS INCHES
DM | MN | MAX | MIN | MAX
A | 1232 | 1257 | 0485 | 0495
B [ 1232 [ 1257 | 0485 | 0495 |
C | 419 [ 457 | 0165 | 0.180
D | 064 | 101 | 0025 | 0.040
E | 216 | 279 | 0.085 | 0.110
F | 033 ] 053 | 0.3 [ 0021
G 1.27 BSC 0.050 BSC
H | 066 [ 081 | 0026 [ 0032
J 013 | 038 | 0.005 | 0015
K | 991 | 1092 | 0390 | 0430
R | 1143 | 1158 | 0450 | 0.456
U | 1143 | 1158 | 0450 | 0456
v | 107 [ 121 [ 0042 | 0048
w [ 107 [ 121 [ 0042 | 0048
X 107 | 142 | 0042 | 0056 |
Y | 000 | 050 | 0000 | 0.020
AA | 234 ] 271 [ 0088 | 0107

MILLIMETERS INCHES

DIM [ MIN [ MAX | MIN | MAX
A [11.18] 11.68] 0.440] 0.460
C | 152| 203 0.060] 0.080
D | 051 ] 0.76]0020] 0.030
D1 | 051 0.786 | 0.020 | 0.030
F 1.91| 2410075 0.095
G 1.27 BSC 0.050 BSC
H | 107] 147]0042] 0058
L | 11.187] 11.68 | 0.440 | 0.460
N [ 1.27] 1.77]0050] 0.070




40-PIN PACKAGES

PLASTIC
CASE 711-03

AN AANOAAANANNAAANNGAAGNMN
40 21

|
: o

ATAYA A A A TRVEPECEV IV EVETE TR RN R )
[ A > e——L
) < [

!N‘ .
= .

le - |l<a E +”<—n K lem MILLIMETERS INCHES

SEATING DIM [ MIN | MAX | MIN | MAX
PLANE A | 5169 | 5245 | 2035 | 2.065
B | 1372 | 1422 | 0540 | 0560
C | 394 | 508 | 0.155 | 0200
D | 036 | 056 | 0014 | 002
NOTES: F | 102 | 152 | 0040 | 0.060

1. POSITIONAL TOLERANCE OF LEADS (D), SHALL BE G 254 BSC 0,100 BSC
WITHIN 0.25 mm (0.010) AT MAXIMUM MATERIAL H | 165 [ 216 | 0.065 | 0.085
CONDITION, IN RELATION TO SEATING PLANE J | 020 | 038 | 0008 | 0015
AND EACH OTHER. K | 29 | 343 | 0115 | 043

2. DIMENSION L TO CENTER OF LEADS WHEN L 15.24 BSC 0600 BSC
FORMED PARALLEL. ‘M o [ | o | 15

N

3. DIMENSION B DOES NOT INCLUDE MOLD FLASH. 051 | 1.02 | 0020 | 0.040

CERAMIC
CASE 715-05

21

———

20

MILLIMETERS INCHES
| DM | MIN | MAX | MIN | MAX |
A | 5029 | 51.31 | 1.980 | 2.020
B_| 1463 | 1549 | 0576 | 0610
NOTES: c 279 | 432 | 0110 | 0170
1. DIMENSION [-A-] IS DATUM. D | 038 | 053 | 0015 | 0021
2. POSITIONAL TOLERANCE FOR LEADS: F 0.76 152 | 0.030 | 0.060
G 2.54 BSC 0.100 BSC
3. [T-] IS SEATING PLANE. J | 020] 033 [ 0008 [ 0.013
4. DIMENSION “L" TO CENTER OF LEADS WHEN K | 254 | 457 | 0100 | 0.180
FORMED PARALLEL. L | 1499 | 1565 | 0590 | 0.616
5. DIMENSIONING AND TOLERANCING PER ANSI L — 10° = 10°
Y14.5, 1973. N 1.02 152 | 0.040 [ 0.060
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44-PIN PACKAGES

mnnmnﬁmmmm‘*—r
(@)

ﬂﬂﬁrl[‘lﬂﬂﬂﬂf:’j i
b ¥
<
c .
>

R N N J 0 N O G O O 0

LSS J S A g N [ 0 gy |

NOTES:

e

) X

)

NAAT

PLASTIC
CASE 777A-01

1. DIMENSIONS R AND U DO NOT INCLUDE MOLD

FLASH.

2. DIMENSIONING AND TOLERANCING PER ANSI

Y14.5M, 1982.

3. CONTROLLING DIMENSION: INCH

———————

]

i

>

L

NOTES:

1. DIMENSIONS A AND L ARE DATUMS AND
IS A DATUM SURFACE.

2. POSITIONAL TOLERANCE FOR TERMINAL
D1 (22 PLACES}:
[$] 0.13(0.005 @[T AQ[L O]
FOR TERMINAL D2 (22 PLACES):
[#]013(0005 @[T[LO[AG]

o]

CERAMIC
CASE 788-01

j_‘ DETAIL P

D1 & D2

MILLIMETERS INCHE

DIM | MIN | MAX | MIN | MAX
A | 1740 | 1765 | 0685 | 0695
B | 17.40 1@ 0.685 | 0.69
C | 419 [ 457 | 0165 | 0180 |
D | 064 | 101 | 0025 | 0040
E | 216 | 279 | 0085 | 0110
F | 033 | 053] 0013 | 0021
G 1.27 BSC 0.050 BSC

H | 066 081 | 002 | 0032
J | 043 | 038 | 0005 | 0.015
K | 1499 | 1600 | 0590 | 0630
R | 1651 | 1666 | 0.650 | 0656
U | 1651 | 1666 | 0650 | 0656
v | 107 1 O.W 0.048
W | 107 | 121 | 0042 | 0048
X | 107 | 142 | 0042 | 0046
Y | 000 | 050 | 0.000 | 0020
AA | 986 | 1033 | 0388 | 0407

DET. P

G

L HTJ- -
N

e

DET. P

3. DIMENSIONING AND TOLERANCING PER
ANSI Y14.5M, 1982.
4. CONTROLLING DIMENSION: INCH.

MOTOROLA HCA6000DM/AD
12:6

pu—

MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A | 16.26-| 16.76 | 0.640 | 0.660
c 1.656 | 2.15) 0.065| 0.085
D 051 | 0.76 | 0.020 | 0.030
D1 051 | 0.76 | 0.020 | 0.030
F 1.91 | 2.41/0.075] 0.095
G 1.27 BSC 0.050 BSC
H 1.02 | 152 | 0.040 | 0.060
L [16.26 | 16.76 | 0.640 | 0.660
N 1.40 | 1.90 ] 0.055] 0.075




48-PIN PACKAGES

PLASTIC
CASE 767-02

“R-
A

AN AYARAVATAN AV AN AT AN AWATAVAWAWAWANANA WAWAWAWAWAY
48 25

1 24
VYV YYVYYVYYYVYYYVYYYVYYVYYYY

> T
e
1
f -—T—
—| [—n _Jgl— F —ll—p k=~ lm I MILLIMETERS | __INCHES
DIM [ MIN | MAX | MIN | MAX
A [ 6134|6210 2.415 | 2.445
NOTES: 3. DIMENSION B DOES NOT INCLUDE MOLD B | 13.72 | 14.22 | 0.540 | 0560
1. (R IS END OF PACKAGE DATUM PLANE. FLASH. C | 394 | 508]0.155 | 0.200
[T)1S BOTH A DATUM AND SEATING 4. DIMENSION L IS TO CENTER OF LEADS [ D | 036 055] 00140022
PLANE WHEN FORMED PARALLEL. I F 1.02 [ 152 0.040 [ 0.060
' . 5. DIMENSIONING AND TOLERANCING PER G 254 BSC 0.100 BSC
2 iﬁg‘{{g,”“ TOLERANCE FOR LEADS 1 ANSI Y14 5, 1982, H 1.79 BSC 0.070 BSC
- 6. CONTROLLING DIMENSION: INCH. J | 020 ] 03800080015
[#]051(002) [T[B@][R] K | 292 3.42]0.115]0.135
POSITIONAL TOLERANCE FOR LEAD L T 1524 BSC 0600 BSC
PATTERN: M 0° L150 0° | 150
[$] 025000100 [T] B @] N | 051 | 1.01]0.020 ] 0.040
CERAMIC
CASE 740-02
) } = 7
m—— B
19 _ —— __ _ 24
J'
-’ |
T—l: — ; — H ‘; ; % — }W‘—J c MILLIMETERS| _INCHES
B A A A 1 [ | O ¥ DIM[ MIN [ MAX | MIN | MAX
d EEREREEEEREEE 1y. | A_[60.35 | 61.57 [2.376 | 2424
' K B [14.63 | 15.34 | 0.576 | 0.604
.“‘D ‘!GL ey M C | 305 432 [0.120 | 0.160
: D | 0.381] 0.533]0.015 | 0.021
— F | 0.762] 1.397]0.030 | 0.055
G 2.54 BSC 0.100 BSC
NOTES: 3.[-T-] 1S SEATING PLANE. J | 0.203] 0.330]0.008 | 0.013
1. DIMENSION[-A-] IS DATUM. 4. DIMENSION “L” TO CENTER OF LEADS K | 254 | 4.19 [0.100 | 0.165
2. POSTIONAL TOLERANCE FOR LEADS: WHEN FORMED PARALLEL. h 14dg9 115655 0-320 U]-glﬁ
5. DIMENSIONING AND TOLERANCING PER
[#]2 025 0.010@T[A@)] ANSI Y14.5, 1973, N | 1.016] 1.524] 0.040 | 0.060

MOTOROLA HCA6000DM/AD
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68-PIN PACKAGES

CERAMIC
CASE 760A-02

T-

L] AAAAARMRMAAARARRN
N HJI [ oiap2

. R —iC
—F MILLIMETERS | INCHES
DETAILU DIM | MIN | MAX | MIN _MAX
A_|23.88 | 24.38 | 0.940 | 0.960
NOTES: 3. DIMENSION H PROVIDES THE SIZE FOR C | 175] 2.06 | 0.069 | 0.081
1. DIMENSIONS A AND R ARE DATUMS AND BOTH THE PAD LENGTH AND THE THREE D1 | 081 ] 0.99 | 0.032 | 0.039
TIS A DATUM SURFACE. CORNER NOTCHES. D2 | 0.81 ] 0.99 [0.032 [ 0.039
2. POSITIONAL TOLERANCE FOR TERMINAL 4. DIMENSIONING AND TOLERANCING PER F_| 203 | 228 |0.080 | 0.090
(D1) 34 PLACES: ANSI Y14.5M, 1982. G 1.27 BSC 0.050 BSC
#10250010 ®[T[AG[RO] 5. CONTROLLING DIMENSION: INCH. : 1;‘; H? gggg gggg
FOR TERMINAL (D2) 34 PLACES: R T75.85 13238 To.940 10950

[#]025(0.010 @[T[A®[RO]

PIN GRID ARRAY

CASE 765A-02
-T-
— . K |
Ly
— NTF O[] e [
= «l@® D ——GL
= JI® O >
= H @O
= G| @O
A = [ KOXO]
— El@®
= D|@®
— ¢c/@OeO OJOJO)
— | 8 (OJOJOJOXONOXOROROJO)
L J=8=TA\©©©©©@©@©@/
L \ ~—HN~— 'Do 1 z 3 4567 8910 MILLIMETERS INCHES
f B —icr— DIM | MN [ MAX | MIN [ MAX
PIN AT A | 2667 [ 2717 | 1.050 | 1070
B | 2667 | 27.17 | 1.050 | 1.070
NOTES: 3. DIMENSIONING AND TOLERANCING PER C | 196 | 259 | 0077 | 0102
1. DIMENSIONS A AND B ARE DATUMS AND ANSI Y14.5M, 1982. D | 043 | 060 | 0.017 | 0.024
T-] 1S DATUM SURFACE. 4. CONTROLLING DIMENSION: INCH G 2,54 BSC 0.100 BSC
2. POSITIONAL TOLERANCE FOR LEADS K | 432 [ 482 [ 0170 [ 0.1%0
(68 PLACES): L 1.02 152 | 0.040 | 0.060
(%[ 013(0.005) @[T[A®[B D] N | 178 | 226 | 0070 | 0090
v | 168 264 | 0086 [ 0.104
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PLASTIC

CASE 779A-01

Pl S
aonnannngaanaonnas— =
T s =
{3
W g i -
d p =i
g D =
q D =T
{ P =1
v 1 =T
d b U A T
q b -
q b =
g p n =5 MILLMETERS | __INCHES
q | DM | MN | MAX | MIN | MAX
g H} | A | 2502 | 2527 | 0985 | 09%
C [ 419 | 457 | 0165 | 0180
~ E D | 064 | 101 | 0055 [ 0040
1 ¢ E | 216 279 [ 0085 | 0110
F | 033 | 053 | 0013 | 0021
G | 1278SC 0,050 BSC
H | 066 | 081 | 0026 [ 0032
NOTES: J | 013 038 | 0.005 | 0015
1. DIMENSIONS R AND U DO NOT INCLUDE MOLD X T 2251 T 2362 T 089 | 0930
FLASH. ‘ rRE :
2. DIMENSIONING AND TOLERANCING PER ANSI 3 gﬁg §§§§ —g:gg g;gﬁ
Y14.5M, 1982, V| 107 | 1210042 {008 |
3. CONTROLLING DIMENSION: INCH w07 T2 oo [ o0s8
X [ 107 [ 142 [ 0042 | 0056
Y [ 000 | 050 | 0.000 [ 0020
AA | 1748 | 1795 | 0688 | 0707

68-PIN PACKAGES (Continued)
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CASE 793-01
-T-
— K F ™ GI'_
— L

( N 4 b1 K(@EOEOO OO —é
— FEoXoJoXoXoXoJOXCRtas:
— u@@@@@@@@@@T
)— sle®6 [oYoXo)

A = Fle®e ®06

— OO lo¥oXO)
— S foYoXo) @O0
— ClPPPOEPOOOO®O
D=L BlOPOOOOOEOE

L v h=1L— |00PP®®®®6 0]

DO 1 2 34 5 6 7893 1
PIN A1
- B > —» C (e—
NOTES: 3. DIMENSIONING AND TOLERANCING PER
1. DIMENSIONS A AND B ARE DATUMS AND T IS Y14.5M, 1982.
A DATUM SURFACE. 4. CONTROLLING DIMENSION: INCH.
2. POSITIONAL TOLERANCE FOR LEADS: (84 PL)
[4]¢01300005)© [ T[A® [BO ]
CERAMIC
CASE 794-01

NOTES:
1. DIMENSIONS A AND B ARE DATUMS AND T 1S
A DATUM SURFACE.
2. POSITIONAL TOLERANCE FOR TERMINAL D
(84PL)

[4[0250000® [T[A®[B O]

84-PIN PACKAGES

PIN GRID ARRAY

Q .——— Py

DETAIL J

3. H DIMENSION IS TYPICAL AND DEFINES BOTH
CONTACT LENGTH AND CORNER NOTCH SIZE.

4. DIMENSIONING AND TOLERANCING PER
Y14.5M, 1982,

5. CONTROLLING DIMENSION: INCH.

MILLIMETERS INCHES
DM | MIN | MAX | MIN | MAX
A | 2662 | 27.22 | 1.048 | 1.072
B | 2672 | 2722 | 1.048 | 1072
C | 203 259 | 0080 | 0102
D | 043 088 | 0017 | 0023
G 254 BSC 0.100 BSC
K | 427 ] 487 | 0168 | 0192
L | 102 ] 152 | 0040 | 0.060

MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX
A | 2883 | 2066 | 1.135 | 1.168
B | 2883 | 2966 | 1.135 | 1.168
C | 152 | 203 [ 0.060 | 0080
D | 053 | 071 | 0021 | 0028
F_| 064 | 241 0025 | 00%
G 1.27 BSC 0.050 BSC
H | 107 [ 147 [ 0082 [ 0058

—
]

MOTOROLA HCA6000DM/AD
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124-PIN PACKAGES

PIN GRID ARRAY
CASE 789-01

-T-
|e—V
= =l
( N pt— NOOEEEOEOORODE ———l—
— MIEEEEEOREEECWY
— LIPEPEEEPPPEEEOE I
— KIOE®O OEEe| G
— JIOO® (oJolo}
= HIEEG @EO
A — ld[ololo] @O
— FIO®® [0Jolo]
= El®@O® OO
— DIEEEE PEEE
4 [o]olololeloleloJoJoJoI0L0)
— Li(oJololelololololololelolo]
L ) | = 0D 2 |@POERRRROEREEY®)
1 234567 8910111213
B —| =—C MILLIMETERS INCHES
le—N DIM | MIN | MAX | MIN | MAX
A |3289] 33.65| 1.295 | 1.325
B |32.89] 33.65| 1.295| 1.325
c 2.06| 2.56| 0.081] 0.101
NOTES: 3. DIMENSIONING AND TOLERANCING PER D 043 | 048] 0017 0.019
1. A AND B ARE DATUMS AND -T- IS A ANSI Y14.5M, 1982. G 254 BSC 0.100 BSC
DATUM SURFACE. 4. CONTROLLING DIMENSION: INCH. K 356 406 0.140] 0.160
2. POSITIONAL TOLERANCE FOR LEADS L 102 | 1521 0.040 | 0.060
(124 PL). N 1.78 | 2.29] 0.070 | 0.090
[$] 40130005 @[ T[AG[BG) V_| 099] 213] 0.039] 0.084

e
MOTOROLA HCAG6000DM/AD ‘
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2-MICRON MACROCELL ARRAY PACKAGE AVAILABILITY

Array Type

Package Type* HCA6206 HCA6212 HCA6225 HCA6238 HCA6248
16-pin PDIP Now
28-pin PDIP Now Now
28-pin HDIP Now Now
28-pin LCC O d
28-pin PLCC a O
40-pin PDIP Now Now Now
40-pin HDIP Now Now Now
44-pin LCC O Now Now
44-pin PLCC O O O
48-pin PDIP O O
48-pin HDIP O O
52-pin LCC O O
52-pin PLCC O O
68-pin LCC O Now Now Now
68-pin PLCC O O d O
68 PGA 0 Now Now Now
Low-cost 68 PGA O 0 O O
84-pin LCC Now Now Now
84-pin PLCC ] ] O
84 PGA Now Now Now
Low-cost 84 PGA 0O O
124-pin LCC a O (]
124-pin PLCC d O |
124 PGA Now Now 2 options
Low-cost 124 PGA a O ]

*Package Abbreviations used for HCA6000-Series Arrays
PDIP: Plastic Dual In-line Package
HDIP: Side-Brazed Ceramic Dual In-line Package
LCC: Ceramic Leadless Chip Carrier
PLCC: Plastic Leaded Chip Carrier (Quad Pack)
PGA: Pin-Grid Array
LPGA: Low-Cost Pin-Grid ARRAY

[OCheck with your local sales office for availability

MOTOROLA HCA6000DM/AD
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2-MICRON MACROCELL ARRAY PACKAGE FEATURE SUMMARY

Dedicated Unconnected
Array Type Package Input-Only Pins 1/0 Pins Vpp Pins Vgsg Pins Test Pins Pins

HCA6206 016PDIP1 2 11 1 1 1 0

028PDIP1 4 21 1 1 1 0
028HDIP1
028-LCC1
028-PCC1

040PDIP1 4 33 1 1 1 0
040HDIP1

044-LCC1 4 33 1 1 1 4
044-PCC1

HCA6212 028PDIP1 2 21 2 2 1 0
028HDIP1
028-LCC1
028-PCC1

040PDIP1 2 33 2 2 1 0
040HDIP1

044-LCC1 4 35 2 2 1 0
044-PCC1

048HDIP1 7 36 2 2 1 0

052-LCC1 To Be Determined
052-PCC1

068-LCCO 17 42 4 4 1 0
068-PCCO
068-PGAO
068LPGAO

HCA6225 040PDIP1 2 33 2 2 1 0
040HDIP1

044-LCC1 2 37 2 2 1 0
044-PCC1

052-LCC1 2 45 2 2 1 0
052-PCC1

068-LCC1 2 61 2 2 1 0
068-PCC1
068-PGA1

084-LCC1 5 74 2 2 1 0
084-PCC1
084-PGA1

124-LCC1 1 76 6 6 1 24
124-PCC1
124-PGA1
124LPGA1

HCA6238 068-LCC1 2 61 2 2 1 0
068-PCC1
068-PGA1
068LPGA1

084-LCC1 2 77 2 2 1 0
084-PCC1
084-PGA1
084LPGA1

124-LCC1 2 93 4 4 1 20
124-PGA1
124LPGA1

MOTOROLA HCA6000DM/AD
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2-MICRON MACROCELL ARRAY PACKAGE FEATURE SUMMARY
(Continued)

) : Dedicated Unconnected
Array Type Package Input-Only Pins 1/0 Pins Vpp Pins Vgg Pins Test Pins Pins

HCA6248 068-LCCO 29 30 4 4 1 0
068-PCCO
068-PGAO
068LPGAO

084-LCCO 35 38 4 . 6 1 0
084-PCCO
084-PGAO
084LPGAO

124-LCCO 53 54 8 8 1 0
124-PCCO
124-PGAO
124-PGA1
124LPGA1

MOTOROLA HCA6000DM/AD
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3-MICRON MACROCELL ARRAY PACKAGE AVAILABILITY

Array Type
Package Type¥ HCAG6306 HCA6312 HCA6324 HCAG6348
28-pin PDIP Now Now
28-pin HDIP Now Now
40-pin PDIP Now Now Now
40-pin HDIP Now Now Now
44-pin LCC Now Now Now
44-pin PLCC Now Now Now
48-pin PDIP O 0
48-pin HDIP O O
52-pin LCC O
52-pin PLCC O
68-pin LCC Now Now
68-pin PLCC O 0
68 PGA Now Now
Low-cost 68 PGA v O O
84-pin LCC Now Now
84-pin PLCC ] O
84 PGA Now Now
Low-cost 84 PGA 0 O
124-pin LCC m] |
124-pin PLCC O O
124 PGA Now Now
(2 options)
Low-cost 124 PGA O

*Package Abbreviations used for HCAB000-Series Arrays
PDIP: Plastic Dual In-line Package
HDIP: Side-Brazed Ceramic Dual In-line Package
LCC: Ceramic Leadless Chip Carrier
PLCC: Plastic Leaded Chip Carrier (Quad Pack)
PGA: Pin-Grid Array
LPGA: Low-Cost Pin-Grid ARRAY

OCheck with your local sales office for availability

[ ]
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3-MICRON MACROCELL ARRAY PACKAGE FEATURE SUMMARY

Dedicated Unconnected
Array Type Package Input-Only Pins 1/0 Pins Vpp Pins Vgg Pins Test Pins Pins

HCA6306 028PDIP1 4 21 1 1 1 0
028HDIP1

040PDIP1 4 33 1 1 1 0
040HDIP1

044-LCC1 4 33 1 1 1 4
044-PCC1

HCA6312 028PDIP1 2 21 2 2 1 0
028HDIP1

040PDIP1 2 33 2 2 1 0
040HDIP1

044-LCC1 4 35 2 2 1 0
044-PCC1

048PDIP1 7 36 2 2 1 0
048HDIP1

052-LCCO To Be Determined
052-PCCO

068-LCCO 17 42 4 4 1 0
068-PCCO
068-PGAO
068LPGAO

HCAB324 040PDIP1 1" 24 2 2 1 0
040HDIP1

044-LCC1 13 22 4 4 1 0
044-PCC1

048PDIP1 15 24 4 4 1 0
048HDIP1

068-LCC1 25 34 4 4 1 0
068-PCC1
068-PGA1

084-LCCO 33 38 6 6 1 0
084-PCCO
084-PGAO
084LPGAO

124-LCCO 55 56 6 6 1 0
124-PGAO
124-PGA1
124LPGA1

HCA6348 084-LCCO 35 38 4 6 1 0
084-PCCO

084-PGAO
084LPGAO

124-LCCO 53 54 8 8 1 0
124-PCCO
124-PGAO

MOTOROLA HCA6000DM/AD
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AUTHORIZED

MOTOROLA

SEMICONDUCTOR
DISTRIBUTORS

ALABAMA
Huntsville

Hall-Mark Electronics
Hamilton/Avnet Electronics
Kieruitf Electronics .

Pioneer/Hunisvilie

Schweber Electronics
ARIZONA

Phoenix
Hali-Mark Etectronics
Kierult! Electronics
Schweber Electronics
em)

pe
Anthem Electronics .
Beil industries *

Hamuiton/Aunet Electronics

CALIFORNIA
Anahel
* Zeus Components West

Hall-Mark Electronics
Schweber Electronics
Anthem Electronics
Avnet Electronics
Hamilton Electro Saies
cK-erum Electronics

Avnet Electronics
Hamilton Electro Sales

Culver
Hamilton Electro Saies/L A
Hamilton/Avnet Corporate

ypress
Kieruit Electronics
Schweber Electronics. ..

Anthem Electranics -
Schweber Electronics

Los An%dn
Kierulff Electronics
Ontario .

Hamiiton/Avnet Electronics.
Bell Industries .

Anthem Elecuonu 2
Hali-Mark Electron:
Hamilton/Avnet Eieclromcs
Schweber Efectronics

Anthem Electronics
Hall-Mark Etectromics
o0/

Hamilton/Avnet Electronics.

Kieruttt Electromecs
Schweber Electronics

Kierylft Eiectronics
Santa Clara
)chweber Electronics
‘eus Components

S
s saas
SIS

3

&

FLORIDA
Altamon!

ngs
Pioneer/Florida
Schweber Electronics

'Fu(uve Electronics

Hamilton/Avnet Electronics
Kieculff Electronics
Pigneer/Ft Lauderdale

H
Schweber Electronics

Hall-Mark Electronics
Hamilton/Avnet Electronics

viedo
* Zeus C

(602)437-1200
602)437-0750
(602)997-4874

1602)966-6600
(602)966-7800
{602)231-5100

- 1714)632-6880

(818)716-7300
1213)999-4702

818)700-1000

. (213)341-2211

(714)754-611)
1714)681-4100

{213)558-2501
(213)558-2323

(714)220-6300
(213)327-8409
- (714)730-8000
(2!:!1537.4321

14)863-0200
(213)725-0325
{714)989-4602
1916)969-3100
{916)922-6800.
1916)722-8600
(916)925-2216
(916}929-9732

1268-1201

mkn 2600

{408)946-7171
(308)727-0714

14“)734-8570
- (408)743-3300

l213 “3 8101
(3 M

Pomr-w Beach
Hall-Mark Electronics

uulwr?

Hall-Mack Electronics
Hamilton/Avnet Electronics
Kierulff Electronics

Winter

Hamilton/Avnet Electronics
GEORGIA
Norcross

Hall-Mark Electronics
Hamilton/Aynet Electronics
Kieruf Electromcs
Pioneer/Atianta
Schweber Electronics
ILLINOIS
Be

Hamilton/Avnet Electronics
Ci

Bell Industries
vak Electronics Corp

Bﬂl industries.
Kierulff Electronics -
Pioneer/Chicago
Schweber Electronics

Kierulff Electronics
Future Electronics

e
Hall-Mark Electronics
INDIANA

Fort Wayne
Graham Electronics

Graham Electronics Supply. Inc
Hamilton/Avnet Electronics .

Pioneer/Indiana

Lafay
Graham Electronics
1owA
Bell Electronics

Hamiiton/Avnet Evectmmcs
Schweber Electronics ...
LY

Park
Hamilton/Avnet Electranics
Schweber Electronics .
enexs
Hall-Mark Electronics

LOUISIANA

New Orleans

1 Reily Electnical Supply
MARYLAND

Hall-Mark Electromics
Krerullf Efectronics

Future Eleciromcs
Hall-M;

tJU! 1995-1222
2 9800

(305)834-9090
(305)331-7555

(813)441-4771
(305)971-2900
(305)486-4004
(305)428-8877
1305)927-0511

(305)855-4020
(305)628-3888

(8137483125
(305)971-9280
(813)530-4543
(813)576-3930
(813)576-1966
(305)628-3888
(404)447-8000
{404)447-7507
{404)447.5252
(404)448-1711
(404)449-9170
(312)860-7700

(312)982-9210
(312)784-5100

{3121640-1910

(3‘2)354 3770
(312)250-0500
(312)882-1255
(312)860-3800

(219)423-3422
(317)634-8208
(317)844-9333
{317)849-7300
{317)423-5564
{319)395-0730

1319)362-4757
(319j373-1417

(913)888-8900
(913)492-2921
1913)888-4747
504)897-2211

3011796-9300
{301)636-5800

(30! §masm
119210660
1‘ gg\ {MS’N

(617)275-5100
(617)935-9777

- {617)867-8351
. {B817)272-9400

(617)861-9200

- (617)273-0750

(617)366-2400

. (17)657-5170

(61712737500

H;NNE'OYA
Hall-Mark Electronics

Ed
Kierultt Electronics
Schweber Electronics

netonka
Hamilton/Avnet Electronics
Pioneer/Twin Cities
HlllOléll
Hall-Mark Electronics

Hamilton/Avnet Electronics
Schweber Electronics
h

Kierulf! Electronics

"NEW HAMPSHIRE
ter

Hamilton/Avnet Electronics
NEW JERSEY
Cl Hill
Hall-Mark Efectronics
Hamilton/Avnat Electronics

Fair
Hall-Mark Electronics
Hamilton/Avnet Electronics
Kierulff Electronics
Schweber Electronics

Mount

P'Fulule Electronics B

Pioneer/Pinebrook
NEW MEXICO

Alliance Electromces

Bell Industries

Hamilton/Avnet Electronics
NEW YORK

Binghamion
Pioneer/Binghamton

East Syracuse

Hamilton/Avnet Electronics
F

Pioneer/Rochester

Hi
Hamilton/Avnet Electronics
Lionex Corporation
ives

Future Electronics
Port Chester
* Zeus Components

Hamiltan/Avnet Electronics

Schweber Electronics
Ronkonkoma
Hall-Mark Electronics

Pioneer E!ocnamcs
Schwi Emuomcs

Pioneer, uodbuly
NORTH CAROLINA

Pioneer/Caroiina

Hall-Mark Electronics

Hamilton/Avnet Electronics

Kierult! Electronics
Schweber Electronics
OHIO

Schweber Electronics

Hamilton/Avniet Electronics
Cincinnati

Graham Electronics
Hall-M-rk Electronics

Hall-Mark ElDClromci
Kierultf Ehu 3
Pioneer/Cleve!

qumon/Avm Elammmcs

Graham Electionics -
Hamiiton/Avniet Electranics
Bell Industnes .

Kierulff Electronics
Pmmrlbleyl
Schweber |

Electronics -

Tulsa
Hall-Mark Euclmnm

Strweber Eiecomes.

‘Almac Electronics Corp
Lake

~ (503)641-9070

(soaksu-zw
- (503)241-4115
- (503)635-8831

(612)854-3223

(612)941-7500
(612)941-5280

1612)932-0600
(612)335-5444

(314)291-5350
(314)344-1200
1314)739-0526

(314)739-0855
(603)624-3400

{609)424-7300
(609)424-0100
(215)925-6900
(201)575-4415
(201)575-3380
(201)575-6750
1201)227-7880
(609)778-7600
(201)575-3510
1505)292-3360

1508)292-2700
{508)765-1500
(607)748-8211
(315)437-2641
(716)381-7070

(516)231-9800
1516)273-1660

(315)451-2371
1914)937-7400

(716)475-9130
(716)424-2222

{516)737-0600
(607)748-8211
{516)334-7474
516)921-8700

(704)527-8188
1919)872-0712
(919)878-0810
(919)872-8410
(919)876-0000
(216)464-2970
(513)439-6700
(513)772-1661
(513)563-5980
(216)349-4632
(216)587-6558
{216)587-3600
(216)831-3500
(614)895-1590
(6!4)082 7004
1513)434-8231
{513)439-0030
1513)236-9900
15134391800
1614)888-3313

- (918)665-3200
(918)252-7537
- 1918)622-8000

Pioneer/Delaware Valiey
Schweber Electronics
Pittsbu

Hamilton/Avnet Electron.cs

Pioneer/Patsburgh

Schweber Electronics
TEKAS

uall Ma:k Electronics
Hamilton/Avnet Electronics
Kierulff Electronics
Pioneer/Austin

Schweber Electromcs

oi
Hall-Mark Corparate
Hall-Mark Electromics
Kierulff Electronics
Pionear/Dallas
Schweber Electronics
* Zaus Components

ouston
Hall-Mark Electronics
Hamilton/Avnet Electranics
Kierullt Electronics :
Pionear/Houston

Schweber Electronics

Irving
Hamilton/Avnet Electronics
UTAH
Salt Lake City
‘Anthem Electronics
Bell industries
Future Electromics
Hamilton/Avnet Electronics
Kierulff Electronics
WASHINGTON
vue
Almac Electronics Corp
Bell Industres
Future Electronics
Hamilton/Avnet Electronics
L

Anthem Electronics
Almac Electronics
ul
Kierulft Electronics
WISCONSIN
Brookfiel
Schweber Electronics
erli

New Berlin
Hall-Mark Electranics
Hamilton/Avnet Electronics

ak Creek
Hall-Mark Electronics

Waukesh:
Bell Industries
Kierulff Electromics

ALBERTA CANADA

Future Electronics
Hamilton/Avnet Electronics
varah S
Edmonton
Varah S
BRITISH COLUMBIA

Hamnl’on/Amel int] Canada Ltd

ancouver
Future Electronics
Hamilton/Avnet Electronics
Intex Electronics, Ltd
Yarah §
MANITOBA
Winni
Varal
ONTARIO
Downsview
Arrow Electronics 1985 Ltd
Future Electronics

ondon
C M Peterson Co . Ltd

Hamilton/Avnet int| Canada Ltd

Varah S

Ottawa
Arrow Electrooics 1985 Ltd. -
Future Eleciromcs

Fv'llﬂullonl‘vnet int] Canada Ltd

Willowdale
Electro Sonic. Inc .
QUEBEC

Montreal
Arrow Electronics 1985 Ltd
Future Efecironics
Hamilton/Avniet Eiaclwmcs

Arrow Electronics 1985 Ltd

Hamilton/Avnet Int| Canada Lig

INDIA
Valiey Electronics ASik
* Military, n-w and RF Produeh
1Systems Ont;

215)674-4000
1215)441-0600

(412)281-4150

1412)782-2300
(412)782 1600

(512)258-8848
(512)837-8911
1512)835-2090
1512)835-4000
(512)458-8253
(214)343-5000
(214)341-1147
1214)343-2400
(214)386-7300
(214)661 5010
(214)783-7010
{713)781-6100
(713)780-1771
(713)530-7030
{713)988-5555
(713)784-3600

(214}659-4111
801)973-8555
(801)972-6969
(801)372-8489

1801)972-2800
1801)973-6913

(206)643-9992
(206)747-1515
(206)881-8199
1206)643-3950
(206)881-0850
{5091924-9500

12061575-4420

(414)784-9020

(414)797-7844
1414)784-4510

1414)761-3000

(414)547-8879
(414)784-8160

{403)259-6408
(403)230-3586.
1403)276-8818

(403)461-2222

(604)437-6667
(604)438-5545
(604)873-3211
{203)633-6190
{416)661-0220
{416)638-4771
1519)434-3204
(416)677-7432
(416)561-9311
(6!3)226 6903

(613)726-8884
{416)494-1666

L {514)735:5511

{514)694-7710
{514)335-1000

(418)524-4641
{514)335-1000

 (602)829-1100

Momﬁbu
SYSTEMS



