


































































































































































































































































































































C034 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

f Clock Frequency (50% Duty Cycle) - - -
(Figure 1) 

tPLH Propagation Delay, CK to a 0.4 2.4 7.1 

tPHL 
(Figure 1) 

0.6 2.0 5.8 

tpLH Propagation Delay, CK to OB 0.4 1.8 5.0 

tPHL 
(Figure 1) 

0.4 2.0 5.8 

tPHL Propagation Delay, R to a 0.6 1.4 4.3 
(Figure 2) 

tPLH Propagation Delay, R to OB 0.4 2.6 5.6 
(Figure 2) 

tPLH Propagation Delay, PEB to a 0.4 3.6 10.6 

tPHL 
(Figure 5) 

0.6 3.0 9.8 

tPLH Propagation Delay, PEB to OB 0.4 2.6 7.9 

tpHL 
(Figure 5) 0.4 3.2 9.2 

tpLH Propagation Delay, PO to a 0.4 3.0 9.6 

tPHL 
(Figure 3) 0.6 2.6 7.9 

tPLH Propagation Delay, PO to OB 0.4 2.4 7.0 

tPHL 
(Figure 3) 0.4 2.8 8.3 

. . . . *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. 

K** 

-

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

2.2 

TIMING REQUIREMENTS (VDD=4.5 to 5.5 V, TA= -400 to 850 C) 

Limit 

55 

13.2 

10.8 

9.2 

10.8 

8.0 

13.9 

19.6 

16.2 

14.6 

17.0 

17.8 

14.6 

13.0 

15.4 

HCA 6200 Series 
2-Micron HCMOS 

Symbol Parameter (Inputtr=tf=3 ns) 

Minimum 

tsu Setup Time o to CK (Figure 4) 4.8 
PO to PEB (Figure 6) 8.8 

th Hold Time CK to 0 (Figure 4) 2.8 
PEB to PO (Figure 6) 0.6 

trec Recovery Time R to CK (Figure 2) 16.2 
PEB to CK (Figure 5) 17.8 

tw Pulse Width CK, tw(L} (Figure 1 ) 9.0 
CK, tw(H) (Figure 1) 4.4 

R (Figure 2) 8.8 
PEB (Figure 5) 10.4 

INPUT LOAD FACTORS 

Input Unit Load Factors-PEB, PO, 0, CK, R 

MOTOROLA HCA6000DM/AD 
11-63 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

- - - - 35 MHz 

0.6 4.4 12.6 2.8 24.4 ns 

0.6 3.6 10.3 2.2 20.0 

0.6 3.0 8.8 2.8 17.2 ns 

0.6 3.4 9.9 2.6 19.4 

0.6 2.4 6.5 2.2 12.4 ns 

0.6 3.2 9.2 2.8 17.8 ns 

0.6 6.2 17.5 2.8 34.0 ns 

0.6 5.6 15.4 2.2 29.6 

0.6 5.0 13.9 2.8 26.8 ns 

0.6 5.4 15.0 2.6 29.0 

0.6 5.6 15.9 2.8 31.0 ns 

0.6 4.8 13.7 2.2 26.6 

0.6 4.2 12.2 2.8 23.8 ns 

0.6 4.6 13.3 2.6 26.0 

HCA 6300 Series 
3-Micron HCMOS 
(Input tr= tf= 5 ns) Unit 

Minimum 

9.0 ns 
12.0 

4.0 ns 
4.0 

23.0 ns 
25.0 

16.0 ns 
16.0 
13.0 
15.0 

• 
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C034 

SWITCHING WAVEFORMS 

t w-
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CK 
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-VSS 
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Figure 5 

MOTOROLA HCA6000DMI AD 
11-64 
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50% 
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Figure 6 



MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

Multiplexed D Flip-Flop with 
Reset (L) 
Primary Cells: 4 
Netlist Format: 

$SUBU C035 

Pin Names: 
CK-Clock 
R-Reset 

o OB / DO D1 SL CK R SL-Select 
DO,D1-Data Inputs 
01, OB-Data Outputs 

FUNCTION TABLE 

CK R SL 01 DO Q QB Function Performed 

X H X X X L H Reset Outputs 
...r L L X X D1 Of Data from D1 goes to Outputs 
...r L H X X DO DO Data from DO goes to Outputs 

'- L X X X No Change None 

X=Don't Care 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

f Clock Frequency (50% Duty Cycle) - - - - 59 
(Figure 1) 

tPLH Propagation Delay, CK to a 0.4 2.4 7.0 1.2 13.0 

tPHL 
(Figure 1) 

0.4 2.8 7.2 2.0 13.4 

tPLH Propagation Delay, CK to OB 0.4 2.4 6.3 2.0 11.6 

tPHL 
(Figure 1) 

0.4 2.2 5.8 2.2 10.8 

tPHL Propagation Delay, R to a (Figure 2) 0.4 3.0 7.6 2.0 14.0 

tPLH Propagation Delay, R to OB (Figure 2) 0.4 2.6 6.6 2.0 12.2 
. . . . * 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. 

TIMING REQUIREMENTS (VDD=4.5to 5.5 V, TA= -40° to + 85°C) 

Symbol 

tsu Setup Time 

th Hold Time 

trec Recovery Time 

tw Pulse Width 

HCA 6200 Series 
2-Micron HCMOS 

Parameter (Inputtr=tf= 3 ns) 

Minimum 

00,01 to CK (Figure 3) 8.8 
SL to CK (Figure 3) 8.8 

CK to 00,D1 (Figure 3) 2.4 
CK to SL (Figure 3) 2.4 

R to CK (Figure 2) 7.0 

CK,tw(L) (Figure 1) 9.0 
CK,tw(H) (Figure 1) 9.0 

R (Figure 2) 7.0 

MOTOROLA HCA6000DM/AD 
11-66 

HCA6300 Series 
3-Micron HCMOS 

C035 

DO 
01 

SL 

o 

CK OS 

R 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

- - - - 33 MHz 

0.4 4.6 13.3 3.0 23.0 ns 

0.4 4.6 11.8 2.0 21.6 

0.4 3.6 9.9 2.0 18.8 ns 

0.4 3.6 10.6 2.0 19.4 

0.4 3.6 12.2 2.0 22.8 ns 

0.4 3.6 11.0 2.0 20.0 ns 

HCA 6300 Series 
3-Micron HCMOS 
(lnputtr=tf=5 ns) Unit 

Minimum 

11.0 ns 
16.0 

10.0 ns 
8.0 

14.0 ns 

17.0 ns 
17.0 
13.0 

III 
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C035 

INPUT LOAD FACTORS 

Input Unit Load Factors-DO,SL,D1,CK and R 

CK 

Figure 1 

SWITCHING WAVEFORMS 

R 

,----Voo 

00,01 
OR SL 

CK 

DO 

SL 

01 

-Vss o 

tsu 

--
OB 

CK 

VALID 
_---Voo 

50% 
----VSS 

th 

50% 

Figure 3 

LOGIC DIAGRAM 

MOTOROLA HCA6000DM/AD 
11-66 
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C035 

CK 

R 

SL 

DO 

D1 

o 

os 

TIMING DIAGRAM 

I I I 
~ .. ___ RESET ----I.~I ..... -D1 DATA TRANSFERED_-< • .-tl .... __ DO DATA TRANSFERED ___ --.J.I 

TO OUTPUTS TO OUTPUTS 

NORMAL [ 
OPERATION 

INPUTS 

SCAN DATA IN 

MODE SELECT 

(NORMAL OR SCAN) 
CLOCK 

RESET 

LSSD EXAMPLE USING C035 

C035 

DO 

- D1 0 

SL 
OS ()--

>CK 
R 

I 

C035 

DO 

D1 0 

SL 
OS :>--

>CK 
R 

I 

MOTOROLA HCA6000DMI AD 
11-67 

r---

SCAN DATA OUT 

) 
NORMAL 
OPERATION 
OUTPUTS 

• 



MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 

• 

Toggle Enable Flip-Flop 
With Reset (L) 
Primary Cells: 4 
Netlist Format: 

$SUBU C036 
a OB / CK TE RB 

FUNCTION TABLE 

RS TE CK 0 OS 

L X X L H 
H H .../ Outputs 

Toggle 
H X """"- No Change 
H L .../ No Change 

Pin Names: 
CK-Clock Input 
TE-Toggle Enable Input 
RB-Reset Bar Input 
0, OB-Data Outputs 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

f Clock Frequency (50% duty cycle) - - - - -
tpLH Propagation Delay, CK to Q 0.4 2.6 7.9 2.0 14.6 

tpHL 
(Figure 1) 

0.4 2.6 7.9 2.0 14.6 

tpLH Propagation Delay, CK to QB 0.4 2.4 7.0 2.0 13.0 

tPHL 
(Figure 1) 

0.4 2.4 7.2 2.0 13.4 

tPHL Propagation Delay, RB to Q (Figure 2) 0.4 2.6 7.5 2.0 13.8 

tPLH Propagation Delay, RB to QB (Figure 2) 0.4 2.0 5.8 2.0 10.8 

*See Section 4 for mimmum, 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 (VDD=4.5 to 5.5V, TA= -40to + 85°C) 

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter (Input tr=tf= 3 ns) 

Minimum 

tsu Setup Time TE to CK (Figure 3) 7.6 

th Hold Time CK to TE (Figure 3) 0.0 

trec Recovery Time RB to CK (Figure 2) 9.8 

tw Pulse Width CK, twill (Figure 1) 6.8 
CK, tw(H) (Figure 1 ) 7.4 

RB (Figure 2) 4.8 

INPUT LOAD FACTORS 

I IUL I Input Unit Load Factors-CK, TE, RB 1.0 

MOTOROLA HCA6000DM/AD 
11-68 

C036 

CK 0 

TE OB 
RB 

HCA6300 Series 
3-Micron HCMOS 

Min Max Unit 

K** Limit 
Typ 

K** Limit 

- - - - 40 MHz 

0.6 4.6 14.1 1.7 24.8 ns 

0.7 4.4 13.2 2.3 23.2 

0.7 3.8 11.8 2.6 19.8 ns 

0.6 4.0 12.1 2.2 21.4 

0.7 4.2 12.8 2.3 23.0 ns 

0.7 3.8 11.1 2.6 19.8 ns 

HCA6300 Series 
3-Micron HCMOS 
(lnputtr=tf= 5 ns) Unit 

Minimum 

11.0 ns 

1.0 ns 

17.0 ns 

13.0 ns 
13.0 
10.0 



e036 

CK 

Figure 1 

SWITCHING WAVEFORMS 

RB 

----Voo 

-Vss o 

OB 

CK 

_---Voo 
TE 

'----vss 

-Voo 
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FUNCTION DIAGRAM 
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RB 

MOTOROLA HCA6000DMI AD 
11-69 

OB 
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Figure 2 
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MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 

J-K Flip-Flop with Reset & Set 

Primary Cells: 5 
Netlist Format: 

$SUBU C037 
o OB / S J CK K R 

FUNCTION TABLE 

R S CK J K Q QB 

H L X X X L H 
L H X X X H L 
L L .-r L L No Change 
L L .-r L H L H 
L L .-r H L H L 
L L .-r 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 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

f Clock Frequency (50% Duty Cycle) - - -
(Figure 1) 

tPLH Propagation Delay, CK to a 0.4 2.2 6.5 

tPHL 
(Figure 1) 

0.6 2.2 6.3 

tPLH Propagation Delay, CK to aB 0.4 2.6 7.7 

tPHL 
(Figure 1) 

0.4 2.6 7.4 

tPHL Propagation Delay, R to a 0.6 1.6 4.5 
(Figure 2) 

tPLH Propagation Delay, R to aB 0.4 2.0 6.1 
(Figure 2) 

tPLH Propagation Delay, S to a 0.4 2.6 7.8 
(Figure 2) 

tPHL Propagation Delay, S to aB 0.4 1.4 4.4 
(Figure 2) 

. . . . 
*See Section 4 for minimUm, typical, and maximum conditions . 

**tp(total)=tp(CL=l pF)+K(CL-l pF), for K in units of ns/pF. See Section 4. 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors-J, K, CK, Sand R 

K** 

-

2.4 

2.4 

2.4 

2.2 

2.4 

2.4 

2.4 

2.2 

1.0 

MOTOROLA HCA6000DM/AD 
11-70 

Limit 

60 

12.0 

11.6 

14.2 

13.6 

8.4 

11.2 

14.4 

8.2 

C037 

s 
o 

CK 

K 
os 

R. 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

- - - - 35 MHz 

0.6 4.0 11.9 3.8 21.0 ns 

0.4 3.4 10.4 3.0 19.2 

0.6 4.4 12.9 3.2 23.6 ns 

0.4 4.2 12.2 2.4 22.2 

0.4 2.4 6.7 3.0 13.6 ns 

0.6 3.2 9.5 3.2 19.6 ns 

0.6 3.8 11.0 3.8 21.4 ns 

0.4 2.4 6.6 2.4 12.2 ns 



C037 

TIMING REQUIREMENTS (VOO=4.5to 5.5 V, TA= -40" to 85° C) 

Symbol 

tsu Setup Time 

th Hold Time 

trec Recovery Time 

tw Pulse Width 

CK 

a OR as 

Figure 1 

HCA 6200 Series HCA 6300 Series 
2-Micron HCMOS 3-Micron HCMOS 

Parameter (Inputtr=tf=3 ns) (Inputtr=tf=5 ns) Unit 

Minimum Minimum 

J or K to CK (Figure 3) 9.0 17.0 ns 

CK to J or K (Figure 3) 0.0 1.0 ns 

R to CK (Figure 3) 15.2 21.0 ns 
S to CK (Figure 2) 15.0 23.0 

CK (Figure 1 ) 8.2 15.8 ns 
R (Figure 2) 8.0 10.0 
S (Figure 2) 8.4 12.0 

SWITCHING WAVEFORMS 

J OR K 

CK 

~--tw-

-Voo 
S OR R 

-----VSS 

OB OR a 

a OR as 

VOO 
CK 50% 

t rec --}-

_________ -J --VSS 

t'~FthJ ::: 
---'" -VOO 
50% \ 

"----VSS 

Figure 3 

MOTOROLA HCA6000DM/AO 
11-71 

Figure 2 
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C037 

FUNCTION DIAGRAM 

K 

J 

C CB 

CB 

S -----------/ 

R ----------1 

CK -----------------~ 

MOTOROLA HCA6000DM/ AD 
11-72 

CB 

C 
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)0---*--------- CB 

a 

OB 



MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

1-Bit Presettable Up/Down 
Counter with Set 
Primary Cells: 5 
Netlist Format: 

$SUBU C038 
Q TOB / S PD PEB CK TIB MD 

CK S PEB PD TIB MD TOB Q 

Pin Names: 
S-Set Input 
PD-Preset Data Input 
PEB-Preset Enable Bar Input 
CK-Clock Input 
TIB-Toggle Input Bar 
MD-Mode 
Q-Counter Output 
TOB-Toggle Output Bar 

FUNCTION TABLE 

Function Description 

C038 

S 

PD 

Q 

CK 
TOB 

MD 

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 

X L L L/H 
X L L L/H 

-./" L H X 
-./" L H X 
-./" L H X 

"-- L H X 

H X H No TIB and MD. 
Change 

L L H/L L/H Data at the PO input is loaded asynchronously into the counter. The counter is 
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 L Toggle Toggle Count up mode, advances to next state. 
L H Toggle Toggle Count down mode, advances to next state. 
H X H No This and all succeeding stages are disabled while TIB = H. 

Change 
L X No No Outputs are not affected on the falling edge of the clock. 

Change Change 

FUNCTION DIAGRAM 

PD----\ 

SET PD 

PEB -------l 
~~------__I PE 

D 

CK-------~ 
H-+-----1 CLK Q P-<I~-I >O-----Q 

TIB 

MD---------------------H 

MOTOROLA HCA6000DM/AD 
11-73 

TOB 

III 
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C038 

SWITCHING CHARACTERISTICS* (CL'" 1 pF on all outputs) 

HCA6200 Series HCA6300 Series 
2-Micron HCMOS 3-Micron HCMOS 

Symbol Parameter 
Min Max Min Max 

K** Limit 
Typ 

K** Limit K** 

f Clock Frequency (50% Duty Cycle) - - - - 55 -
(Figure 1) 

tpLH Propagation Delay, CK to Q 0.6 3.6 5.4 2.0 10.0 0.6 

tpHL 
(Figure 1) 

0.6 2.2 5.8 2.0 10.8 0.6 

tpLH Propagation Delay, CK to TOB 0.6 2.8 7.6 2.0 14.0 0.6 

tPHL 
(Figure 1) 

1.0 3.0 8.1 3.6 15.0 1.0 

tPLH Propagation Delay, S to Q (Figure 2) 0.6 3.0 8.2 2.0 15.2 0.6 

tPLH Propagation Delay, S to TOB 0.6 3.4 9.1 2.0 16.8 0.6 

tpHL 
(Figure 2) 

1.0 3.8 11.0 3.6 20.4 1.0 

tPLH Propagation Delay, PEB to Q 0.6 3.0 7.6 2.0 13.6 0.6 

tPHL 
(Figure 3) 

0.6 3.4 8.5 2.0 15.8 0.6 

tPLH Propagation Delay, PEB to TOB 0.6 4.0 10.4 2.0 19.2 0.6 

tPHL 
(Figure 3) 

1.0 4.0 10.4 3.6 19.2 1.0 

tpLH Propagation Delay, PO to Q 0.6 2.6 7.1 2.0 13.2 0.6 

tPHL 
(Figure 4) 

0.6 3.0 8.3 2.0 15.4 0.6 

tPLH Propagation Delay, PO to TOB 0.6 5.2 10.2 2.0 18.8 0.6 

tPHL 
(Figure 4) 

1.0 6.4 9.9 3.6 19.0 1.0 

tPLH Propagation Delay, TIB to TOB 0.6 3.0 3.4 2.0 6.2 0.6 

tPHL 
(Figure 5) 

1.0 4.6 4.4 3.6 8.2 1.0 

tPLH Propagation Delay, MD to TOB 0.6 3.0 2.6 2.0 4.8 0.6 

tPHL 
(Figure 6) 

1.0 4.4 3.7 3.6 6.8 1.0 
. . . . 

*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 I pF. See Section 4. 

TIMING REQUIREMENTS (VDD=4.5 to 5.5 V, TA= -400 to 85 0 C) 

HCA 6200 Series 
2-Micron HCMOS 

Symbol Parameter (Input tr= tf= 3 ns) 

Minimum 

tsu Setup Time TIB to CK (Figure 8) 8.6 
PO to PEB (Figure 7) 7.4 

th Hold Time CK to TIB (Figure 8) 0.0 
PEB to PO (Figure 7) 2.8 

trec Recovery Time S to CK (Figure 2) 11.2 
PEB to CK (Figure 9) 10.2 

tw Pulse Width CK (Figure 1 ) 7.8 
S (Figure 2) 9.2 

PEB (Figure 3) 7.8 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors CK, PEB, PO, TIB 1.0 

S,MD 2.0 

MOTOROLA HCA6000DMI AD 
11-74 

Limit 
Typ 

K** Limit 

- - - 40 

3.0 8.3 2.6 15.8 

3.2 8.7 2.4 16.6 

4.2 11.8 3.8 22.8 

4.4 12.0 4.4 23.4 

1.8 9.2 2.6 20.8 

3.2 13.3 3.8 25.6 

3.4 13.5 4.4 27.8 

3.4 9.8 2.6 19.2 

4.0 10.7 2.4 20.4 

5.8 14.5 3.8 26.8 

6.2 14.8 4.4 26.8 

4.0 10.8 2.6 20.6 

4.6 13.1 2.4 25.8 

4.8 15.7 3.8 30.8 

6.0 15.4 4.4 28.0 

1.6 4.5 3.8 8.8 

2.4 6.1 4.4 11.2 

1.8 4.1 3.8 7.2 

2.0 5.0 4.4 9.0 

HCA 6300 Series 
3-Micron HCMOS 
(Inputtr=tf= 5 ns) 

Minimum 

15.0 
13.0 

1.0 
1.0 

22.0 
22.0 

14.0 
15.0 
13.0 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 

ns 



C038 

CK 

a,TOB 

Figure 1 

PEB 

a, TOB 

Figure 3 

TIB 

TOB 

Figure 5 

SWITCHING WAVEFORMS 
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'-'-----Vss 
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Figure 2 
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Figure 4 
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Figure 6 
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C038 

SWITCHING WAVEFORMS (Continued) 

f=VDD 

PD~50% TIB 

_---' ___ I~~_-~_-_-\J-t-su--.. -~- 'h ::: 
PEB 50% CK 

Figure 7 

s 

PO 

PEB 

CK 

TlB 

MD 

Q 

'TOB 

-VSS 

PEB 

CK 

r-u 

{''' 
''''J 50% 

Figure 9 

TIMING DIAGRAM 

L.J 

MOTOROLA HCA6000DM/AD 
11-76 

VALID 
---VDD 

~--~ -VOO 

50% ~ 
VSS 

Figure 8 

VDO 

- VSS 

VOO 

- vss 

r-L.r1-

U 
r-1 n 

u--LJ1 n 



C038 

N-BIT COUNTER EXAMPLE 

SET 

PRESET 

MODE 

CLOCK 

PDO 

-

--0 

,-

r f-<: 

--
vss 

I 
I 
S 

C038 

PD 

PEB 
0 

t>CK TOB 
TIB 

MD 

1 

Maximum Frequency Calculation: 

PD1 

I 
I 
S 

C038 

- PD 
-

--c 
0 r-

PEB 

'I 
,->CK 

h-TOB 
TIB r-

MD 

1 

00 01 

1 /fmax=tp (CK to TOB) + [(n -2)etp (TIB to TOB)) +tsu (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)e11.2 ns)+15.0 ns 

=60.8 ns 
f max = 16.4 MHz 

PDN-1 

S 
C038 

PD 
o 

TOB 
--t-<JI TIB 

MD 

ON-1 

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 .HCA6000DMI AD 
11-n 

• 



MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

2-Bit Serial-ln/Paraliel-Out 
Shift Register 
Primary Cells: 5 
Netlist Format: 

$SUBU C039 
00 01 DO / D CK R 

Pin Names: 

C039 

o DO 

CK 

FUNCTION TABLE 

D-Serial Data Input 
CK-Clock Input 
R-Asynchronous Reset Input 
00, 01-Parallel Data Outputs 
DO-Serial Data Output R-------.------~----~ 

III 

Inputs 

R CK 
Function 

H X All outputs are asynchronously 
reset to low. 

L .../ Data at D is shifted to QO; QO 
data is shifted to Q 1 / DO. 

L "- No Change. 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

f Clock Frequency (50% duty cycle) - - - - 55 

tPLH Propagation Delay, CK to QO, Q1, DO 0.6 2.8 7.6 2.4 14.0 

tpHL 
(Figure 1) 

0.6 2.2 6.4 2.2 11.8 

tpHL Propagation Delay, R to QO, Q1, DO 0.6 1.8 4.8 2.2 8.8 
(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. 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter (Inputtr= tf= 3 nsl 

tsu Setup Time 

th Hold Time 

trec Recovery Time 

tw Pulse Width 

INPUT LOAD FACTORS 

IUL Input Unit Load Factor-D, CK, R 

Minimum 

D to CK (Figure 3) 1.2 

CK to D (Figure 3) 1.8 

R to CK (Figure 2) 8.2 

CK(L) (Figure 1 I 6.6 
CK(H) (Figure 1) 1.6 

R (Figure 2) 5.6 

1.0 

MOTOROLA HCA6000DM/ AD 
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QO Q1 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

- - - - 40 MHz 

0.6 4.4 12.5 2.4 23.2 ns 

0.4 3.6 10.2 1.6 18.8 

0.4 2.6 7.1 1.6 13.2 ns 

HCA6300 Series 
3-Micron HCMOS 
(Inputtr =tf=5 nsl Unit 

Minimum 

10.0 ns 

9.0 ns 

24.0 ns 

11.0 ns 
11.0 
11.0 



C039 
SWITCHING WAVEFORMS 

_--VDD 
R 

CK 
-Vss -- tpHL 

OO,OI,DO 50% 

t rec --

CK 

Figure 1 
Figure 2 

-VALID 
----VDD 

----Vss 

CK 50% 

Figure 3 

FUNCTION DIAGRAM 

D--------------~ D D 

CK 

R 

CK ___ .... 

D 

R ______ .... 

00 

01,DO 

C a 
R 

00 

TIMING DIAGRAM 

MOTOROLA HCA6000DM/ AD 
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C a o-.....---a 

R 

01 

- VDD 

VSS 

50.1 VDD 

- VSS 

DO 

II 



MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

1-Bit ALU with 7 Functions 
Primary Cells: 6 
Netlist Format: 

$SUBU C040 
CO FO / CF3 A B F 1 F2 

Pin Names: 
CF3-Carry In/F3 
A, B-Data Inputs 
Fl, F2-Function Inputs 
CO-Carry Output 
FO-Function Output 

FUNCTION TABLE 

Inputs Outputs Operation 

F1 F2 CF3 FO CO 
Performed 

L L L/H * * Summation of A, 
Band CF3 (FO) 
with carry out (CO) 

L H L AeB L XOR of Aand B 
L H H AeB H XNOR of A and B 

H L L A-B L NAND of A and B 
H L H A-B H AND ofAand B 

H H L A+B L OR of Aand B 
H H H A+B H NOR of Aand B 

*A al B al CF3 
* A • CF3 + A • B + B • CF3 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

HCA6300 Series 
3-Micron HCMOS 

C040 

CF3 
A 

B 
F1 

F2 

co 

FO 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit K** Limit 
Typ 

K** Limit 

III 

tPLH Propagation Delay, A or B to FO 0.2 1.6 9.3 1.4 

tPHL 
(Figure 1) 

0.4 1.8 10.3 1.4 

tPLH Propagation Delay, A or B to CO 0.4 2.0 11.0 1.4 

tpHL 
(Figure 1) 

0.4 2.6 12.1 2.4 

tpLH Propagation Delay, CF3 to FO 0.2 1.0 4.5 1.4 

tPHL 
(Figure 1) 

0.4 1.2 4.1 1.4 

tpLH Propagation Delay, CF3 to CO 0.4 1.2 3.8 1.4 

tPHL 
(Figure 1) (full adder mode) 

0.4 1.6 4.8 2.4 

tpLH Propagation Delay, CF3 to CO 0.4 1.0 2.9 1.4 

tPHL 
(Figure 1) (non-full adder mode) 

0.4 1.4 4.0 2.4 

tPLH Propagation Delay, Fl or F2 to FO 0.2 2.2 9.7 1.4 

tpHL 
(Figure 1) 

0.4 2.4 10.7 1.4 

tPLH Propagation Delay, Fl or F2 to CO 0.4 1.2 10.9 1.4 

tPHL 
(Figure 1) 

0.4 1.8 13.4 2.4 
. . . . 

*See Section 4 for minimUm, tYPical. and maximum conditions . 
* *tp(total) =tP(CL = 1 pF) + K(CL -1 pF). for K in units of nsf pF. See Section 4. 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors A,B.Fl.F2 1.0 

CF3 2.0 

MOTOROLA HCA6000DMf AD 
11-80 

17.2 0.3 4.0 12.8 1.7 23.6 ns 

19.0 0.3 6.2 19.2 1.7 35.6 

20.4 0.5 6.8 21.0 2.5 38.8 ns 

22.4 0.5 6.8 21.0 2.5 38.8 

8.4 0.3 2.2 6.6 1.7 12.2 ns 

7.6 0.3 2.2 6.6 1.7 12.2 

7.0 0.5 2.2 6.7 2.5 12.4 ns 

8.8 0.5 2.6 8.1 2.5 15.0 

5.4 0.5 1.6 4.9 2.5 9.0 ns 

7.4 0.5 2.2 6.6 2.5 12.2 

18.0 0.3 4.4 13.3 1.7 24.6 ns 

19.8 0.3 6.4 19.8 1.7 36.6 

20.2 0.5 3.0 13.1 2.5 24.2 ns 

24.8 0.5 3.0 22.3 2.5 41.2 



C040 

CARRY IN 

FUNCTION 
SELECT {" F2 

SWITCHING WAVEFORMS 

-xso;---- VOO 

ANY INPUT ~ c} ~=ctPHL VSS 

ANY 
OUTPUT 50% 

A1 81 

CF3 co 
- I--A 

'-- B 

- F1 
Fa r--

;-- F2 

FOUT1 

Figure 1 

N-BIT ALU EXAMPLE 

A2 82 

CF3 co 
'--I-- A 

'-- B 

r--- F1 
Fa r--

;-- F2 

FOUT2 

MOTOROLA HCA6000DMI AD 
11-81 

An Bn 

CF3 CO CARRY 
OUT 

A 

B 

F1 
Fa 

F2 

FOUTn 

II 



MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

2-Bit Magnitude Comparator 
Primary Cells: 6 
Netlist Format: 

$SUBU C041 
AGO AEO ALO / A 1 B 1 AO BO AGI AEI ALI 

Pin Names: 
A 1, B 1, 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 AO.BO A>Bin A=Bin A<Bin A> Bout A=Bout 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 AO<BO X X X L L H 
A1 =B1 AO=BO H X X H X X 
A1 =B1 AO=BO 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* (eL = 1 pF on all outputs) 

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

II 

K** Limit 
Typ 

K** 

tPLH Propagation Delay, A 1 , B 1 , AO, BO to ALO, AGO 0.4 2.2 7.1 1.0 

tPHL 
(Figure 1) 

0.4 2.2 8.3 1.2 

tpLH Propagation Delay, A1, B1, AO, BO toAEO 0.4 2.8 8.3 1.2 

tPHL 
(Figure 1) 

0.4 2.4 7.1 1.2 

tPLH Propagation Delay, AGI, AEI, ALI to ALO, AGO 0.4 1.8 2.6 1.0 

tPHL 
(Figure 1) 

0.4 1.8 2.7 1.2 

tPLH Propagation Delay, AGI, AEI, ALI to AEO 0.4 2.0 2.7 1.2 

tPHL 
(Figure 1) 

0.4 2.0 2.2 1.2 
. . . . 

* 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 I Input Unit Load Factors-A, B, AGI, AEI, ALI 1.0 

MOTOROLA HCA6000DM/ AD 
11-82 

Limit 

13.2 

15.4 

15.4 

13.2 

4.8 

5.0 

5.0 

4.0 

C041 

Al 
Bl 
AO 
BO 

AGI 
AEI 

ALI 

HCA6300 Series 
3-Micron HCMOS 

AGO 
AEO 
ALO 

Min Max Unit 

K** Limit 
Typ 

K** Limit 

0.4 5.2 14.2 2.0 27.8 ns 

0.4 5.4 14.4 2.0 28.4 

0.4 5.4 14.8 2.0 28.4 ns 

0.4 5.0 12.6 2.0 26.8 

0.4 1.4 3.8 2.0 7.2 ns 

0.4 1.6 4.2 2.0 7.8 

0.4 1.6 4.2 2.0 7.8 ns 

0.4 1.2 3.2 2.0 6.2 



C041 

A1 

81 

AO 

80 

( A5 
MS8s 85 

A4 
84 

A3 

83 
A2 
82 

A1 
81 

{ AO 
LS8s 80 

VSS 
VOO 
VSS 

-
-
-
-

-
-
-

ANY 
INPUT 

ANY 
OUTPUT 

A1 AGO 
81 AEO 
AO ALO 
80 

AGI 
AEI 
ALI 

SWITCHING WAVEFORMS 

Figure 1 

FUNCTION DIAGRAM 

CASCADING COMPARATORS 

A1 AGO 
81 AEO 
AO ALO 
80 

AGI 
AEI 
ALI 
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A1 
81 
AO 
80 

AGI 
AEI 
ALI 

Voo 

Vss 

AGO 

AEO 

ALO 

AGO -
AEO -
ALO -

A> 8] 
A = 8 OUTPUTS 
A < 8 

III 



MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

III 

2-Bit Serial/Parallel Shift 
Register 
Primary Cells: 6 
Netlist Format: 

$SUBU C042 

Pin Names: 
CK-Clock 

QO Q1 DO / DI CK PEB PDO 
PD1 

PEB-Active Low Preset Enable 
DI-Data Input 
PDO, PD1-Preset Data Inputs 
QO, Q 1-Parallel Shift-Register 
Output 
DO-Data Output 

FUNCTION TABLE 

CK PEB 01 POO P01 00 01=00 Function Performed 

X L X X X POD PD1 Asynchronous parallel data load. 
Overrides clock input. 

J" H X X X DI QOn - 1 Synchronous serial shift. 
~ H X X X No Change 

X=Don't Care 
QOn -1 = Previous State of QO 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

tpLH Propagation Delay, CK to QO, Q1, DO 0.4 2.2 6.6 2.0 12.2 

tPHL 
(Figure 1) 

0.4 2.0 6.1 2.0 11.2 

tpLH Propagation Delay, PEB to QO, Q1, DO 0.4 2.4 7.7 2.0 14.2 

tPHL 
(Figure 2) 

0.4 2.8 8.4 2.0 15.6 

tpLH Propagation Delay, PD to QO, Q1, DO 0.4 2.2 6.6 2.0 12.2 

tPHL 
(Figure 3) 

0.4 2.2 6.7 2.0 12.4 
. . . . 

*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 (VDD=4.5 to 5.5 V, TA = -40· to 85·C) 

Symbol 

tsu 

th 

trec 

tw 

HCA 6200 Series 

Parameter 
2-Micron HCMOS 
(Inputtr=tf= 3 ns) 

Setup Time 

Hold Time 

Recovery Time 

Pulse Width 

Minimum 

DI-CK (Figure 4) 3.8 
PD-PEB (Figure 5) 5.8 

CK to DI (Figure 4) 2.8 
PEB to PD (Figure 5) 2.6 

PEB to CK (Figure 6) 15.6 

CK-tw(L) (Figure 1) 8.0 
CK-tw(H) (Figure 1) 5.2 

PEB (Figure 5) 8.6 

MOTOROLA HCA60000M/AO 
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C042 

00 01 

01 DO 

CK 

PEB ~--t----' 

POO P01 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.6 3.6 10.4 2.2 19.2 ns 

0.6 3.6 10.3 2.2 19.2 

0.6 4.6 14.6 2.2 27.0 ns 

0.6 4.6 14.3 2.2 26.6 

0.6 3.8 12.2 2.2 22.6 ns 

0.6 3.8 12.2 2.2 22.6 

HCA6300 Series 
3-Micron HCMOS 

Unit (Inputtr= tf= 5 ns) 

Minimum 

10.0 ns 
12.0 

7.0 ns 
7.0 

19.0 ns 

13.6 ns 
13.6 
12.0 



C042 

INPUT LOAD FACTORS 

Input Unit Load Factors-Ol, CK, PES, P~Q, P01 

SWITCHING WAVEFORMS 

_---Voo 
CK 

-Vss 

.----1/fmax ----i~ 

00,01 
OR 00 

00,01 
OR 00 ____ 50_%.10 

Figure 1 

-VOO 
PO 01 

VSS 

00,01 
OR 00 CK 

Figure 3 

PO ~50% y- 'DO 

PEB----I~----~'.___}~::: 
- . -VSS 

PEB 
CK 

Figure 5 

MOTOROLA HCA6000DM/AD 
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Figure 2 

-VAllO 

50% 

'''I'' 50% 

Figure 4 

Figure 6 

-----Voo 

VOO 

Vss 

'----::: 

II 



III 

C042 

L 

CB1 

PEB 

CK 

CK 

PEB 

01 
--~ 

PDO 

PD1 

00 ____ -' 

01 

LOGIC DIAGRAM 

QO 

L 

C CB2 

CB1 

>-<"'---C 

CB2 

TIMING D~AGRAM 

C 

DO 

I-ASYNCHRONOUS --1'"" .. f---------SYNCHRONOUS----------j~~1 
PARALLEL SERIAL SHIFT 

DATA LOAD 

MOTOROLA HCA6000DMI AD 
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C042 

QO Ql 

01 

CK 

TYPICAL APPLICATION 
8-Bit Serial/Parallel Shift Register 

Q2 Q3 

PEB-+---+---.---r------~~~--~--_;_ 

POO POl P02 P03 

MOTOROLA HCA6000DM/AD 
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Q6 Q7 

DO 

P06 P07 

III 



MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 

2-lnput Exclusive OR Gate 
Primary Cells: 1 
Netlist Format: 

$SUBU C053 
C/AB 

FUNCTION TABLE 

A B C 

L L L 
L H H 
H L H 
H H L 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter Min Max 

C053 

~=L>-C 
C=A\t>B 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit K** Limit 
Typ 

K** Limit 

II 

tpLH Propagation Delay, A, B to C 0.2 1.2 3.5 1.2 6.4 

tPHL 
(Figure 1) 

0.2 1.2 3.4 1.0 6.2 

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

INPUT LOAD FACTORS 

IUL Input Unit Load Factors-A, B 

A OR B 

C 

1.0 

SWITCHING WAVEFORMS 

-VDD 

-,;;...-----VSS 

50% 

Figure 1 

MOTOROLA HCA6000DMI AD 
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0.4 2.0 5.4 1.8 10.2 ns 

0.3 1.6 4.6 1.8 9.6 



MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

2-lnput 2-Wide OR-AND-Invert 
Primary Cells: 1 
Netlist Format: 

$SUBU C054 
EF/ABCD 

A 

L 
X 
H 

H 
X 
X 

FUNCTION TABLE 

INPUTS OUTPUTS 

B C 0 E F 

L X X L H 
X L L L H 
X H X H L 

X X H H L 
H H X H L 
H X H H L 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

tPLH Propagation Delay, A,B,C,D to E 0.4 1.4 3.5 2.0 6.4 

tPHL 
(Figure 1) 

0.4 1.6 5.6 2.2 6.6 

tPLH Propagation Delay, A,B,C,D to F 0.4 2.4 3.6 2.2 10.4 

tPHL 
(Figure 1) 

0.4 2.4 5.6 2.2 10.4 

tPLH Propagation Delay, E to F 0.4 0.6 2.1 2.2 3.0 

tpHL 
(Figure 2) 

0.4 0.8 2.2 2.2 3.0 

*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 I pF. See Section 4. 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors-A,B,C,D 

A 

8 

C 
o 

1.0 I 

FUNCTION DIAGRAM 

>-.....---[ 

MOTOROLA HCA6000DM/AD 
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F 

C054 

A 

8 

C 
o 

E = (A+8)' (C+O) 

F = (A+8)' (c+o) 

F 

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

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.6 2.4 7.1 2.4 13.2 ns 

0.6 2.6 7.0 2.0 13.0 

0.5 3.6 10.1 2.2 18.6 ns 

0.5 3.4 10.0 2.6 18.4 

0.5 1.0 3.0 2.2 5.6 ns 

0.5 1.0 2.8 2.6 5.2 

III 



C054 

A,B,C,O 

E 

a 

SWITCHING WAVEFORMS 

-VOO 

I--------VSS E 

Figure 1 

r 

MOTOROLA HCA6000DMI AD 
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Figure 2 



MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

2-lnput 2-Wide AND-OR-Invert 
Primary Cells: 1 
Netlist Format: 

$SUBU C055 
EF/ABCD 

FUNCTION TABLE 

A B C 0 E 

X X H H H 
H H X X H 
X L L X L 

L X X L L 
L H L H L 
H L H L L 

F 

L 
L 
H 

H 
H 
H 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

tPLH Propagation Delay, A, B, C, D to E 0.4 1.0 3.4 2.0 6.2 

tpHL 
(Figure 1) 

0.4 1.4 3.6 2.0 6.6 

tPLH Propagation Delay A, B, C, D to F 0.4 2.2 5.6 2.2 10.4 

tPHL 
(Figure 1) 

0.4 1.8 5.6 2.2 10.4 

tPLH Propagation Delay, E to F 0.4 1.2 2.0 2.2 5.8 

tPHL 
(Figure 2) 

0.4 1.2 2.2 2.2 6.2 
. . . . 

*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 I pF. See Section 4. 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors-A, B, C, D 1.0 

SWITCHING WAVEFORMS 

A, S, C, 
OR D 

E OR F 50% 

Figure 1 

-VDD E 

,...----VSS 

F 

MOTOROLA HCA6000DM/AD 
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C055 

A 
S 

C 
D 

E = AS + CD 

F = AS + CD 

E* 
F 

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

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.6 2.2 5.9 2.8 11.2 ns 

0.6 2.2 6.0 2.4 11.4 

0.5 3.2 8.7 2.8 16.6 ns 

0.5 3.2 8.6 2.8 16.4 

0.5 1.0 2.7 2.8 5.2 ns 

0.5 1.0 2.7 2.8 5.2 

--- tpLH 

Figure 2 • 



Coo5 

• 

CIRCUIT DIAGRAM 

VDD 

8 

D 

A 
C-+----I-~ 
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MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

2 -to-1 Multiplexer 
Primary Cells: 1 
Netlist Format: 

$SUBU COS6 
C / A SL B 

FUNCTION TABLE 

Sl C 

l A 
H B 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

C056 

A 

SL 

B 

HCA6300 Series 
3-Micron HCMOS 

Min Max 

c 

Unit 

K** Limit 
Typ 

K** Limit K** Limit 
Typ 

K** Limit 

tplH Propagation Delay, A, B to C 0.2 1.0 2.7 1.2 5.0 0.4 

tPHl 
(Figure 1) 0.2 1.0 2.7 1.2 5.0 0.4 

tPlH Propagation Delay, Sl to C 0.2 0.8 2.4 1.2 4.4 0.4 

tPHl 
(Figure 1) 0.2 0.8 2.5 1.2 4.6 0.4 

. . . . 
*See SectIon 4 for mInimUm, typIcal, and maxImum condItIons . 

* *tp(total) =tp(CL = 1 pF) + K(CL -1 pF). for K in units of nsl pF. See Section 4. 

INPUT LOAD FACTORS 

Input Unit load Factors A,B ~ 
Sl~ 

SWITCHING WAVEFORMS 

A.B. 
-Voo 

OR SL 
I~----VSS 

c 

Figure 1 

FUNCTION DIAGRAM 

A---I 

B---1 

SL--------4---I 

MOTOROLA HCA6000DM/AD 
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1.6 4.4 2.0 8.4 ns 

1.6 4.4 2.0 8.4 

1.6 3.9 2.0 7.0 ns 

1.6 3.9 2.0 7.0 

+---c 

• 



MOTOROLA 
_SEMICONDUCTOR 

TECHNICAL DATA 

5-lnput NANDI AND Gate 
Primary Cells: 2 
Netlist Format: 

$SUBU C057 
FG/ABCDE 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

III 

K** Limit 
Typ 

K** Limit 

tpLH Propagation Delay, A, B, C, D, E to F 0.4 1.6 3.8 2.0 7.0 

tpHL 
(Figure 1) 

0.6 2.2 5.5 2.0 10.2 

tPLH Propagation Delay, A, B, C, D, E to G 0.4 3.0 7.7 2.2 14.2 

tPHL 
(Figure 1) 

0.4 2.6 6.1 2.2 11.2 

tPLH Propagation Delay, F to G 0.4 0.6 2.2 2.2 3.2 

tPHL 
(Figure 2) 

0.4 0.8 2.3 2.2 3.4 
. . . . 

* 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-A, B, C, D, E 1.0 

SWITCHING WAVEFORMS 

A, B, C, 
O,E 

F 

G 

Figure 1 

-VOO 

------VSS F 

G 

FUNCTION DIAGRAM 

ih-r-. F 
E~ ~G 

MOTOROLA HCA6000DM/AD 
11-94 

C057 

~~F 
~3-A=G* 

F=A·B·C·O·E 
G=A·B·C·O·E 

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

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.9 2.2 6.2 2.3 11.4 ns 

0.6 3.0 9.0 2.5 16.6 

0.6 4.0 12.0 2.7 22.2 ns 

0.6 3.0 9.0 2.5 16.6 

0.6 1.0 3.0 2.7 5.8 ns 

0.6 0.8 2.8 2.5 5.4 

Figure 2 



MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

5-lnput NOR/OR Gate 
Primary Cells: 2 
Netlist Format: 

$SUBU C058 
FG/ABCDE 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
·Min Max 

K** Limit 
Typ 

K** 

tPLH Propagation Delay, A,B,C,D,E to F 0.2 2.2 5.4 1.8 

tPHL 
(Figure 1) 

0.2 1.6 3.7 1.6 

tPLH Propagation Delay, A,B,C,D,E to G 0.2 2.0 5.4 1.8 

tpHL 
(Figure 1) 

1.2 2.6 6.7 6.6 

tpLH Propagation Delay, F to G 0.2 0.2 1.7 1.8 

tPHL 
(Figure 2) 

1.2 1.2 1.3 6.6 

*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. 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors-A,B,C,D,E 1.0 

LOGIC DIAGRAM 

A 
8 
C 
D 
E 

X>-__ ---F 

G 

MOTOROLA HCA6000DM/ AD 
11-95 

Limit 

10.0 

6.8 

10.0 

12.4 

4.4 

7.4 

C058 

A~ 8 
C F 
~ G* 

F = A+8+C+D+E 
G = A+8+C+D+E 

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

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.4 2.6 9.5 1.6 17.6 ns 

0.4 2.0 5.7 1.2 10.6 

0.4 2.6 7.1 1.4 13.2 ns 

0.4 3.4 11.0 1.8 20.4 

0.4 0.6 1.4 1.4 2.6 ns 

0.4 0.8 1.5 1.8 2.8 

III 



C058 

A, B, C, 
D,E 

r 

G 

Figure 1 

• 

SWITCHING WAVEFORMS 

-VDD 

------VSS r 

G 

MOTOROLA HCA6000DMI AD 
11-96 

Figure 2 



MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

Buffered D Flip-Flop 
Primary Cells: 2 
Netlist Format: 

$SUBU C059 
o OB / D CK 

FUNCTION TABLE 

CK D Q QB 

....r L L H 

....r H H L 

"- X No Change 

X= Don't Care 

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

HCA6200 Series 
2-Micron HCMOS 

C059 

~ 
~ 

HCA6300 Series 
3-Micron HCMOS 

Symbol Parameter 
Min Max Min Max 

Unit 

K** Limit 
Typ 

K** Limit K** 

f Clock Frequency (50% Duty Cycle) - - - - 45 -
(Figure 1) 

tpLH Propagation Delay, CK to a 0.4 1.8 5,0 2.8 9.2 0.3 

tPHL 
(Figure 1) 

0.4 1.8 5.3 2.8 9.8 0.3 

tPLH Propagation Delay, CK to 08 0.2 1.4 4.0 1.0 7.4 0.4 

tPHL 
(Figure 1) 

0.2 1.4 3.8 1.2 7.0 0.3 

tPLH Propagation Delay, 08 to a 0.2 0.6 1.8 2.8 3.4 0.3 

tPHL 
(Figure 2) 

0.2 0.6 1.8 2.8 3.4 0.3 
. . . . 

*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 (VDD=4.5 to 5.5 V, TA= -400 to 850 C) 

HCA 6200 Series 
2-Micron HCMOS 

Symbol Parameter (Input tr=tf= 3 ns) 

Minimum 

tsu Setup Time D to CK (Figure 3) 3.0 

th Hold Time CK to D (Figure 3) 1.6 

tw Pulse Width CK (Figure 1 ) 11.0 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors-D, CK 1.0 

MOTOROLA HCA6000DM/ AD 
11-97 

Limit 
Typ 

K** Limit 

- - - 50 MHz 

3.0 7.2 1.9 15.6 ns 

3.6 9.2 1.2 17.0 

3.0 7.5 1.6 13.4 ns 

2.2 6.2 1.6 11.2 

0.6 2.4 1.9 4.6 ns 

0.8 1.9 1.2 3.6 

HCA 6300 Series 
3-Micron HCMOS 
(lnputtr=tf=5 ns) Unit 

Minimum 

5.0 ns 

4.0 ns 

10.0 ns 

III 



C059 

CK 

a OR as 

Figure 1 

• 

SWITCHING WAVEFORMS 

Voo 

-VSS 

-VAllO 

CK 50% 

Figure 3 

os 

a 

,.....--_Voo 

...... ---VSS 

"-:;: 

MOTOROLA HCA6000DM/AD 
11-98 

Figure 2 



MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

Buffered D Flip-Flop with 
Reset (L) and Set (L) 
Primary Cells: 3 
Netlist Format: 

$SUBU C060 
a OB / SB D CK RB 

FUNCTION TABLE 

SB RB 

L H 
H L 

H H 
H H 

L L 
H H 

X=Don't Care 
U=Undefined 

D 

X 
X 

H 
L 

X 
X 

CK Q QB 

X H L 
X L H 

.../ H L 

.../ L H 

X U U 

"'- No Change 

Pin Names: 
SB-Active Low Set 
RB-Active Low Reset 
D-Data Input 
CK-Clock 
a, OB-Data Outputs 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** 

f Clock Frequency (50% Duty Cycle) - - - -
(Figure 1) 

tPLH Propagation Delay, CK to 0 0.4 2.0 5.0 2.2 

tPHL 
(Figure 1) 

0.6 2.2 6.0 2.2 

tPLH Propagation Delay, CK to OB 0.6 2.4 6.5 2.0 

tPHL 
(Figure 1) 

0.4 2.2 5.7 2.2 

tPHL Propagation Delay, RB to 0 (Figure 2) 0.6 3.0 8.6 2.2 

tpLH Propagation Delay, RB to OB (Figure 2) 0.6 3.2 9.3 2.0 

tPLH Propagation Delay, SB to 0 (Figure 2) 0.4 2.0 5.6 2.2 

tPHL Propagation Delay, SB to OB (Figure 2) 0.4 2.4 6.3 2.2 
. . . . 

*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. 

MOTOROLA HCA6000DM/ AD 
11-99 

Limit 

55 

9.2 

11.0 

12.0 

10.6 

16.0 

17.2 

10.4 

11.6 

C060 

SB 

D o 

CK OB 

RB 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

- - - - 40 MHz 

0.6 2.8 7.7 2.8 14.8 ns 

0.6 3.2 8.9 1.6 17.2 

0.6 3.6 10.1 2.6 19.4 ns 

0.6 3.0 8.3 2.0 16.0 

0.6 4.8 13.6 1.6 25.6 ns 

0.6 5.0 14.4 2.6 27.6 ns 

0.6 4.2 9.7 2.8 16.8 ns 

0.6 4.6 10.6 2.0 18.2 ns 

• 



• 

COGO 

TIMING REQUIREMENTS (VDD=4.5to5.5 V, TA= -40° to 85°C) 

HCA 6200 Series HCA 6300 Series 

Symbol Parameter 
2-Mieron HCMOS 3-Mieron HCMOS 

Unit 
(Inputtr =tf=3 ns) (lnputtr= tf= 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 

tree 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, tw (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 

:.--tw-

-Vss 
,..----VDD --

-vss OB OR 0 

...-
o OR OB / 50% 

---' o OR OB _t"'}-
VDD 

50% 
-VSS 

Figure 1 
CK 

D 

CK 

VALlD-
VDD 

VSS 

t'"Jth~ 
50% '--::: 
Figure 3 

MOTOROLA HCA6000DMI AD 
11-100 

Figure 2 



MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

1-Bit ALU with Fast Carry 
Primary Cells: 6 
Netlist Format: 

$SUBU C080 

Pin Names: 
CI-Carry Input 
A,B-Data Inputs 

CO FO / CI A B Fl F2 F3 Fl, F2, F3-Function Select Inputs 
CO-Carry Output 
FO-Function Output 

FUNCTION TABLE 

F1 F2 F3 CI FO CO Function 

L L X L/H AEIlBEIlC * Summation of A, B, and CI (FO). 
with carry out (CO). 

L H L X AEIlB * Exclusive-OR of A and B. 
L H H X AEIlB * Exclusive-NOR of A and B. 

H L L X A-B * NAND of A ilnd B. 
H L H X A-B * AND of A and B. 

H H L X A+B * OR of Aand B. 
H H H X A+B * NOR of A and B. 

* Carry of A, B, and CI; CO = (A-CI) + (AeB) + (Bec!) 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** 

tpLH Propagation Delay, A, B, to FO 0.2 4.0 10.3 2.0 

tpHL 
(Figure 1) 

0.2 4.2 10.6 1.8 

tPLH Propagation Delay, A, B, to CO 0.4 2.0 4.3 3.6 

tPHL 
(Figure 1) 

0.8 1.8 4.1 3.8 

tPLH Propagation Delay, CI to FO 0.2 1.6 3.9 2.0 

tpHL 
(Figure 1) 

0.2 2.2 5.1 1.8 

tPLH Propagation Delay, CI to CO 0.4 1.8 3.6 3.6 

tPHL 
(Figure 1) 

0.8 1.8 3.8 3.8 

tPLH Propagation Delay, F1, F2, to FO 0.2 4.4 12.6 2.0 

tpHL 
(Figure 1) 

0.2 4.4 11.9 1.8 

tpLH Propagation Delay, F3 to FO 0.2 2.2 5.1 2.0 

tPHL 
(Figure 1) 

0.2 2.0 4.6 1.8 
. . *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 

IUL Input Unit Load Factors A,B,F1,F2,F3 1.0 

CI 2.0 

MOTOROLA HCA6000DMI AD 
11-101 

Limit 

19.0 

19.6 

8.0 

7.6 

7.2 

9.4 

6.6 

7.0 

23.4 

22.0 

9.4 

8.6 

HCA6300 Series 
3-Micron HCMOS 

coso 

CI CO 

A 

B 

F1 

F2 

F3 
FO 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.2 4.8 18.2 2.8 33.6 ns 

0.4 5.4 17.6 2.0 32.6 

0.6 2.0 7.1 5.6 13.2 ns 

0.8 2.0 9.8 3.6 12.0 

0.2 2.2 8.9 2.8 16.4 ns 

0.4 2.6 7.9 2.0 14.6 

0.6 1.8 5.9 5.6 11.0 ns 

0.8 2.4 5.8 3.6 10.8 

0.2 4.8 20.0 2.8 37.0 ns 

0.4 5.8 19.1 2.0 35.4 

0.2 2.8 8.9 2.8 16.4 ns 

0.4 2.4 8.2 2.0 15.2 

• 



coso 

A 

B 

CI 

Fl 

Fl 

F3 

III 

ANY 
INPUT 

ANY 
OUTPUT 

SWITCHING WAVEFORMS 

__ oJ 

Figure 1 

FUNCTION DIAGRAM 

MOTOROLA HCA6000DM/AD 
11-102 

Voo 

Vss 

J--------CO 

FO 



coso 

CARRY IN 

FUNCTION 
SELECT [" F2 

F3 

A1 B1 

- f-
~ 

r----

-

CI CO 
A 
B 
F1 
F2 

Fa -
F3 

FOUT1 

N-Bit ALU EXAMPLE 

A2 B2 

CI CO f--
l....-f- A 

'-- B 
F1 

- F2 
Fa r--- F3 

FOUT2 

MOTOROLA HCA6000DM/ AD 
11-103 

An Bn 

CI CO CARRY 
OUT 

A 
B 
F1 
F2 

FO 
F3 

FOUTn 

• 



MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 
COS1 ( 

III 

2-Bit Full Adder with Fast Carry 
Primary Cells: 6 
Netlist Format: 

$SUBU COS1 
S1 S2 COB / A1 B1 A2 B2 CIB 

Pin Names: 
A 1 , A2-Data Word A Inputs 
B 1, B2-Data Word B Inputs 
S 1, S2-Sum Outputs 
CIB-Carry Input Bar (Active Low) 
COB-Carry Output Bar (Active 
Low) 

Function Equations: 
S1 =A1 Ell B1 Ell CIB; Summation of A1, B1, and CIB. 

A1 

81 

A2 

82 

51 

COint=A1 B1 + A1CIB + B1aB; Internal Carry of A1, B1, and CIB. 
S2=A2 Ell B2 Ell COint; Summation of A2, B2, and COint. 
COB=A2B2+A2COint + B2COint; Carry Out (Active Low) of A2, B2, 
and COint. 

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 
Typ 

K** 

tPLH Propagation Delay, A 1, B 1 to 51 or A2, B2 to 52 0.2 1.9 5.9 1.2 

tPHL 
(Figure 1) 

0.3 1.7 5.3 1.0 

tPLH Propagation Delay, A 1, B 1 to 82 0.2 2.9 8.7 1.2 

tPHL 
(Figure 1) 

0.3 3.0 8.7 1.0 

tPLH Propagation Delay, A1, B1 to COB 0.2 2.8 8.4 1.2 

tPHL 
(Figure 1) 

0.3 2.6 7.4 1.2 

tpLH Propagation Delay, A2, B2 to COB 0.2 1.7 5.4 1.2 

tpHL 
(Figure 1) 

0.3 2.0 5.9 1.2 

tPLH Propagation Delay, CIB to 81 0.2 0.8 2.5 1.2 

tPHL 
(Figure 1) 

0.3 1.0 3.0 1.0 

tPLH Propagation Delay, CIB to 82 0.2 1.8 4.5 1.2 

tpHL 
(Figure 1) 

0.3 1.9 4.8 1.0 

tpLH Propagation Delay, CIB to COB 0.2 1.7 4.3 1.2 

tPHL 
(Figure 1) 

0.3 1.9 4.7 1.2 
. . . . *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 

IUL Input Unit Load Factors A 1 , B 1 , A2, B2 1.0 

CIB 4.0 

MOTOROLA HCA6000DM/ AD 
11-104 

Limit K** Limit 
Typ 

K** Limit 

10.9 0.2 2.8 10.6 1.6 19.6 ns 

9.8 0.2 2.4 9.3 1.4 17.2 

16.1 0.2 4.4 15.8 1.6 29.4 ns 

16.1 0.2 4.2 15.5 1.4 28.8 

15.5 0.3 4.2 15.2 1.7 28.2 ns 

13.7 0.2 3.6 12.5 1.5 23.2 

9.9 0.3 2.6 9.4 1.7 17.4 ns 

10.9 0.2 2.6 10.1 1.5 18.6 

4.7 0.2 1.2 4.1 1.6 7.6 ns 

5.5 0.2 1.2 4.5 1.4 8.4 

8.4 0.2 2.6 7.8 1.6 14.4 ns 

8.8 0.2 2.6 7.8 1.4 14.6 

7.9 0.3 2.4 7.3 1.7 13.6 ns 

8.7 0.2 2.8 8.1 1.5 15.0 



COS1 

ANY 
INPUT 

ANY 
OUTPUT 

MSB (A1 

B1 --------1 

CIB ----+---l 

LSB { A2 

B2------i 

SWITCHING WAVEFORMS 

---' 
Figure 1 

FUNCTION DIAGRAM 

MOTOROLA HCA6000DMI AD 
11-106 

Voo 

VSS 

Sl 

t--------- COB 

S2 

• 



MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 

Gated R-S Flip-Flop and 
2 Inverters 
Primary Cells: 2 
Netlist Format: 

$SUBU C082 
a OB B 1 B2 / CK S R A 1 A2 

CK S 

L X 
H L 
H L 
H H 
H H 

U=Undeflned 
X=Don't Care 

R 

X 
L 
H 
L 
H 

FUNCTION TABLE 

a as Function Performed 

No Change Data Retained 
No Change Data Retained 
L H Output a is Reset 
H L Output a is 5et 
H H * 

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

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

II 

K** Limit 
Typ 

K** 

tPLH Propagation Delay, CK to a 0.4 1.2 2.7 2.1 

tPHL 
(Figure 1) 0.4 2.2 5.4 2.1 

tPLH Propagation Delay, CK to OB 0.4 1.2 2.7 2.1 

tPHL 
(Figure 1) 0.4 2.2 5.4 2.1 

tPLH Propagation Delay, 5 to a (Figure 2) 0.4 1.2 2.7 2.1 

tPHL Propagation Delay, 5 to OB (Figure 2 ) 0.4 2.2 5.4 2.1 

tpHL Propagation Delay, R to a (Figure 3 ) 0.4 2.2 5.4 2.1 

tPLH Propagation Delay, R to OB (Figure 3) 0.4 1.2 2.7 2.1 

tPLH Propagation Delay, A to B 0.4 0.8 1.7 1.8 

tPHL 
(Figure 4) 0.4 1.0 1.8 1.8 

. . . . 
*See Section 4 for minimUm, typical, and maximum conditions . 

* *tpjtotal)=tpjCL = 1 pF)+K(CL -1 pF), for K in units of ns/pF. See Section 4. 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors 5, R, Al,.A2 1.0 

CK 2.0 

MOTOROLA HCA6000DM/AD 
11-106 

Limit 

5.0 

10.0 

5.0 

10.0 

5.0 

10.0 

10.0 

5.0 

3.2 

3.4 

C082 , 

CK 

S 

Q 

R OB 

A1-V--B1 

A2-V--B2 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.4 1.6 4.3 2.6 8.0 ns 

0.8 3.0 8.6 3.8 16.0 

0.4 1.6 4.3 2.6 8.0 ns 

0.8 3.0 8.6 3.8 16.0 

0.4 1.6 4.3 2.6 8.0 ns 

0.8 3.0 8.6 3.8 16.0 ns 

0.4 3.0 8.6 3.8 16.0 ns 

0.8 1.6 4.3 2.6 8.0 ns 

0.4 0.8 2.2 2.2 4.0 ns 

0.4 0.8 2.2 2.2 4.0 



C082 

R 

o 

08 

s 

CK 

R 

CK 

s 

R 

o 

08 

SWITCHING WAVEFORMS 

~--__ Voo 
s 

---Voo -Vss 

-Vss 
o 

08 

.... ~1 ... tPHL 

\50% 

~---------------Figure 1 
Figure 2 

~--__ Voo 

-Vss 

} FPLH-::: 
~ r:_tP_L_H _____________ _ 

, 50% 

Figure 3 

Figure 4 

LOGIC DIAGRAMS 

>-+--0 

A2 --[:>0-- 82 

TIMING DIAGRAM 

I I 

fooIl .. f---- RESET ---.~I~ .. --NO CHANGE --..... ·+1 .. ---- SET--l 

MOTOROLA HCA6000DMI AD 
11-107 

• 



MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

Shift Register Latch LSSD 
Primary Cells: 3 
Netlist Format: 

$SUBU C084 
Q 1 Q2 / D SCLK SDI ACLK BCLK 

Inputs 

SCLK 0 ACLK SOl BCLK 

H L/H L X L 

L X H L/H L 

X X X X H 

L X L X L 

tSee Section 7 for a description of LSSD. 

Pin Names: 
D-Data Input 
SCLK-System Latch Enable; Latch 

Enable for Q 1 
SDI-Scan Data Input 
ACLK-Scan Clock A; Latch Enable 

for Q1 
BCLK-Scan Clock B; Latch Enable 

for Q2 
Q 1-Latch 1 Output 
Q2-Latch 2 Output 

FUNCTION TABLEt 

Outputs 

Q1 Q2 

L/H No Change 

L/H No Change 

01 01 

No Change No Change 

Mode 

Normal 

Scan 

Normal/Scan 

Normal/Scan 

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

HCA6200 Series 
2-Micron HCMOS 

C084 

o 01 
SCLK 

SOl 
ACLK 

BCLK 02 

Function 

Latch 1 is in its transparent 
mode; Ql =0. 
Latch 1 is in its transparent 
mode; 01 =SDI. 
Latch 2 is in its transparent 
mode; 02=01. 
Latch 1 & 2 data are latched. 

HCA6300 Series 
3-Micron HCMOS 

Sytrlbol Parameter 
Min Max Min Max 

Unit 

• 

K** Limit 
Typ 

K"'''' 

tPLH Propagation Delay, 0 to 01 0.5 1.6 4.8 1.9 

tPHL 
(Figure 1) 

0.4 1.6 4.8 2.0 

tPLH Propagation Delay, SCLK to 01 0.5 2.0 5.9 1.9 

tPHL 
(Figure 2) 

0.4 2.0 5.7 2.0 

tPLH Propagation Delay, BCLK to 02 0.4 1.4 3.9 1.9 

tPHL 
(Figure 2) 

0.5 1.3 3.6 2.0 
. . . . 

'" 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 
11-108 

Limit K"'* Limit 
Typ 

K** Limit 

8.9 0.5 2.2 8.1 1.9 15.0 ns 

8.9 0.4 2.0 8.1 2.0 15.0 

10.9 0.5 2.6 10.1 1.9 18.6 ns 

10.5 0.4 2.4 9.4 2.0 17.4 

7.2 0.2 1.8 6.4 1.6 11.8 ns 

6.7 0.2 1.6 5.7 0.8 10.6 



C084 

TIMING REQUIREMENTS (VDO=4.5to5.5V,TA=-40to+85°C) 

Symbol 

tsu Setup Time 

th Hold Time 

tw Pulse Width 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors 

SOI,O 

01 OR 02 

HCA6200 Series 

Parameter 
2-Micron HCMOS 
(Input tr= tf= 3 ns) 

Minimum 

D to SCLK (Figure 3) 5.8 
SDI to ACLK (Figure 3) 7.9 

SCLK to D (Figure 3) 2.0 
ACLK to SDI (Figure 3) 1.5 

SCLK (Figure 3) 7.8 
ACLK (Figure 3) 8.2 
BCLK (Figure 3) 4.3 

D, SCLK, SDI 1.0 

ACLK,BCLK 2.0 

SWITCHING WAVEFORMS 

-VOO 

~-----VSS 

AClK, 
SClK, 

OR BClK 

01 OR 02 

Figure 1 

D,SDI-E }-t-
h
--:_::: 

AClK, 
BClK, 
SClK 

_----VOO 

Figure 3 

MOTOROLA HCA6000DM/AD 
11-109 

-VSS 

HCA6300 Series 
3-Micron HCMOS 

Unit 
(lnputtr=tf=5 ns) 

Minimum 

15.0 ns 
17.2 

4.0 ns 
3.0 

14.0 ns 
17.4 
8.6 

-VOO 

--~---VSS 

Figure 2 

• 



C084 

• 

o 

SCLK 
C 

SOl 

ACLK ---r-+----1 

FUNCTION DIAGRAM 
C084 Shift Register Latch LSSD 

LATCH 1 

01 

LATCH 2 02 

BCLK -----------..-----i~__d 

MOTOROLA HCA6000DMI AD 
11-110 



C084 

SCAN DATA INPUT 
(LATCHED BY 

SCAN DATA CLOCK) 

SYSTEM CLOCK 
(MASTER LATCH) 

SCAN DATA CLOCK 
(MASTER LATCH) 

BCLK 
(SLAVE LATCH ENABLE) 

DO 

-

-
r--

~------------~~~------
~ ________________ ~r-l r-1~ __ _ 

APPLICATION EXAMPLE 

0 01 
SCLK 

C084 
SOl 
ACLK 

BCLK 02 

f--

f--

01 

SYSTEM DATA INPUTS 
(LATCHED BY SYSTEM CLOCK) 

01 

'-- 0 01 -
SCLK 

C084 
SOl 

r--- ACLK 

- BCLK 02 ---< 

,... 

02 

ON 

o 01 
.-----l SCLK 

C084 
+------l SOl 

ACLK 

BCLK 02 

ON 
(SCAN DATA OUTPUT) 

y 
SYSTEM DATA OUTPUTS 

(C084s USED AS MASTER SLAVE FLIP FLOPS) 

MOTOROLA HCA6000DM/AD 
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MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

Dual Non-Inverting 3-State 
Driver with 3X Outputs 
Primary Cells: 3 
Netlist Format: 

$SUBU COB5 
B 1 B2 / A 1 A2 EB 

FUNCTION TABLE 

EB A 

L L 
L H 
H X 

Z= High Impedance 
X=Don't Care 

B 
L 
H 
Z 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter Min Max 

III 

K** Limit 
Typ 

tPLH Propagation Delay, A to B 0.2 0.8 2.3 

tPHL 
(Figure 1) 0.2 0.7 2.1 

tPLZ Propagation Delay, EB to B - 1.0 2.9 

tpHZ 
(Figure 2) - 0.9 2.5 

tpZL 0.2 1.5 4.4 

tpZH 0.2 1.4 3.8 
. . 

* 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 

IUL Input Unit Load Factors EB 

A1,A2 

K** Limit 

0.9 4.2 

0.9 3.8 

- 5.4 

- 4.7 

O.g 8.2 

0.9 7.1 

1.0 

2.0 

SWITCHING WAVEFORMS 

EB 

-VDD 
A 

..... -----Vss 
B 

B 

B 
Figure 1 

C085 

A1tX B1 
EB 

A2 3 B2 

HCA6300 Series 
3-Micron HCMOS 

Min Max Unit 

K** Limit 
Typ 

0.2 1.0 3.6 

0.3 1.0 3.6 

- 1.4 5.0 

- 1.4 4.5 

0.3 2.2 7.9 

0.2 2.0 6.7 

K** Limit 

0.8 6.6 ns 

1.0 6.6 

- 9.4 ns 

- 8.4 

1.0 14.6 

0.8 12.4 

~---VDD 

-Vss 

HIGH 
IMPED­
ANCE 

HIGH 
IMPED­
ANCE 

Refer to Figure 7 in Section 9. 

MOTOROLA HCA6000DM/ AD 
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Figure 2 



C085 

A1 

EB 

A2 

FUNCTION DIAGRAM 

MOTOROLA HCA6000DM/AD 
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B1 

B2 

II 



MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

Dual Inverting 3-State Driver 
with 3X Outputs 
Primary Cells: 3 
Netlist Format: 

$SUBU COS6 
B 1 B2 / A 1 A2 EB 

FUNCTION TABLE 

EB A 

L L 
L H 
H X 

Z = High Impedance 
X=Don't Care 

B 

H 
L 
Z 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

tPLH Propagation Delay, A to B 0,2 1,0 3.0 0.8 5.6 

tPHL 
(Figure 1) 

0.2 1.0 2.9 0.9 5.4 

tPLZ Propagation Delay, EB to B - 1.0 2.9 - 5.4 

tPHZ 
(Figure 2) 

- 0.8 2.4 - 4.5 

tPZL 0.2 1.7 4.5 0.8 8.3 

tPZH 0.2 1.3 3.7 0.9 6.8 
. . . . 

*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 

IUL Input Unit Load Factors-A 1, A2, EB 1.0 

SWITCHING WAVEFORMS 

EB 

-VDD 
A 

,...-----Vss B 

B 50% 

B 

Figure 1 

C086 

A1~X 81 
EB 

A2 3 B2 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

0.3 1.4 5.2 

0.8 1.2 5.0 

- 2.4 5.1 

- 1.2 4.4 

0.8 2.2 8.0 

0.3 1.8 6.5 

K** Limit 

1.2 9.8 ns 

0.8 9.2 

- 9.4 ns 

- 8.2 

0.8 14.8 

1.2 12.0 

,----VDD 

-Vss 

HIGH 
IMPED­
ANCE 

HIGH 
IMPED­
ANCE III Refer to Figure 7 in Section 9. 

MOTOROLA HCA6000DM/ AD 
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Figure 2 



C086 

A1 

EB 

A2 

FUNCTION DIAGRAM 

MOTOROLA HCA6000DMI AD 
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B1 

B2 

II 



MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 

• 

Toggle Enable Flip-Flop 
with Reset (L) and 
Synchronous Parallel Load (L) 

Primary Cells: 4 
Netlist Format: 

$SUBU C087 
Q OB / PEB PO CK TE RB 

Pin Names: 
PEB-Preset Enable Bar (Active Low) 
PO-Preset Data Input 
CK-Clock Input . 
TE-Toggle Enable 
RB-Asynchronous Reset (Active Low) 
a, OB-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. RS overrides CK and PES 
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 Outputs toggle 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 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** 

f Clock Frequency (50% Duty Cycle) - - - -
(Figure 1) 

tPLH Propagation Delay, CK to a 0.2 2.6 6.9 1.2 

tPHL 
(Figure 1) 

0.2 2.4 6.3 1.4 

tPLH Propagation Delay, CK to as 0.4 1.8 4.6 2.2 

tpHL 
(Figure 1) 

0.6 2.0 5.3 2.2 

tPHL Propagation Delay, RS to a 0.2 2.4 6.5 1.4 
(Figure 2) 

tPLH Propagation Delay, RS to as 0.4 2.0 5.3 2.2 
(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. 

MOTOROLA HCA6000DM/AD 
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Limit 

45 

12.8 

11.6 

8.6 

9.8 

12.0 

9.8 

COS7 

PO PE8 
CK 0 

TE 08 
R8 

HCA6300 Series 
3-Micron HCMOS 

Min Max Unit 

K** Limit 
Typ 

K** Limit 

- - - - 31 MHz 

0.2 3.2 11.8 1.8 21.8 ns 

0.4 3.2 10.8 1.6 20.0 

0.4 2.4 8.2 2.6 15.2 ns 

0.4 2.4 8.1 3.0 15.0 

0.4 3.2 11.5 1.6 21.2 ns 

0.4 2.6 9.2 2.6 17.0 ns 



C087 

TIMING REQUIREMENTS (VOO=4.S toS.S V, TA= -40' to 8S'C) 

HCA 6200 Series HCA 6300 Series 

Symbol Parameter 
2-Mieron HCMOS 3-Mieron HCMOS 

Unit 
(Inputtr= tf= 3 ns) (Inputtr=tf=5 ns) 

Minimum 

tsu Setup Time TE to CK (Figure 3) 10.8 
PO to CK (Figure 4) 6.2 

PES to CK (Figure S) 7.6 

th Hold Time CK to TE (Figure 3) 0.0 
CK to PO (Figure 4) 0.0 

CK to PES (Figure 5) 0.0 

tree Recovery Time RS to CK(Figure 2) 10.0 

tw Pulse Width CK tw(H) (Figure 1) 11.0 
CK twILl (Figure 1) 12.0 

RS (Figure 2) 9.0 

INPUT LOAD FACTORS 

I IUL I Input Unit Load Factors-PES, PO, CK, TE, and RS 1.0 

CK 

Figure 1 

TE 

CK 50% 

Figure 3 

SWITCHING WAVEFORMS 

RB 

_---Voo 

-Vss 
o 

--
OB 

CK 

Voo 
PO 

'-----Vss 

-Voo 
CK 

Vss 

_---Voo 
PEB 

CK 50% 

Figure 5 

MOTOROLA HCA6000DMI AD 
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Vss _ 

-Voo 

Vss 

Minimum 

20.0 ns 
11.4 
14.2 

3.4 ns 
3.4 
0.0 

16.0 ns 

16.0 ns 
16.0 
18.8 

_-----Voo 

-Vss 

-t"'r VOO 
50% 

-VSS 

Figure 2 

_---Voo 

'-----Vss 

-Voo 

Vss 

Figure 4 

II 



C087 

PO 

PEB 

TE 

RB ---{>o-- RO 

CK~: 

• 

·FUNCTION·OIAGRAM 

MOTOROLA HCA6000DMI AD 
11-118 

~--OB 

~""""-O 



MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

4-3-3-3 Input 4-Wide OR-AND­
Invert &. 2-lnput NOR Gate 
Primary Cells: 4 
Netlist Format: 

$SUBU C088 
N C2 / ABC D E F G H I J K L M A2 B2 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

tPLH Propagation Delay, A through M to N 0.4 1.2 4.6 2.0 8.6 

tpHL 
(Figure 1) 

0.8 1.6 5.2 3.6 9.6 

tPLH Propagation Delay, A2, B2 to C2 0.8 1.0 2.8 3.6 5.2 

tPHL 
(Figure 1) 

0.4 0.8 1.8 1.8 3.4 
. . . . *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 

Input Unit Load Factors-A through M. A2. B2 

SWITCHING WAVEFORMS 

COSS 

A 
B 
C 
D 

E 
F 
G 

H 
I 
J 

K 
L 
M 

A2~C2 
B2~ 

N 

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

C2 =A2+B2 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.4 1.6 7.7 2.4 14.2 ns 

0.6 1.8 8.0 3.8 14.8 

0.8 1.2 4.3 5.0 8.0 ns 

0.4 0.8 2.4 1.2 4.4 

-VDD 
A-M,A2,B2 

N,C2 

-,..-----VSS 

50% 

Figure 1 

MOTOROLA HCA6000DM/ AD 
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• 



C088 

• 

A 
B 

C 
D 

E 
F 

G 

LOGIC DIAGRAM 

A2~C2 
B2~ 

MOTOROLA HCA6000DM/AD 
11-120 

N 



MOTOROLA 
I SEMICONDUCTOR 

TECHNICAL DATA 

D Flip-Flop with Reset (L) and 
3-State Q 
Primary Cells: 4 
Netlist Format: 

$SUBU C090 
a OB / ED CK RB 

FUNCTION TABLE 
CK D RB E 

X X X L 
X X L H 

.-/ L H H 

.-/ H H H 

""""- X H H 

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

0 

Z 
L 

L 
H 

No 
Change 

OB 

X 
H 

H 
L 

No 
Change 

CK ':>o---+-C 

'-----CB 

Pin Names: 
E-Output Enable (0 output only) 
D-Data Input 
CK-Clock Input 
RB-Asynchronous Reset Bar (Ac­
tiVe Low) 
0, OB-Data Outputs 

FUNCTION DIAGRAM 

MOTOROLA HCA6000DMI AD 
11-121 

C090 

E 

D 0 

CK OB 

RB 

III 



II 

C090 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

f Clock Frequency (50% Duty Cycle) - - - - 60 
(Figure 1) 

tPLH Propagation Delay, CK to Q 0.4 4.0 10.2 1.8 18.8 

tPHL 
(Figure 1) 

0.4 4.0 9.4 2.0 17.4 

tpLH Propagation Delay; CK to QB 0.4 3.4 8.0 2.0 14.8 

tPHL 
(Figure 1) 

0.4 3.6 9.2 2.0 17.0 

tPHL Propagation Delay, RB to Q 0.4 4.0 9.4 2.0 17.4 
(Figure 2) 

tPLH Propagation Delay, RB to QB 0.4 3.4 8.0 2.0 14.8 
(Figure 2) 

tPLZ Propagation Delay, E to Q - 1.2 2.3 - 4.2 

tPZL 
(Figure 3) 

0.4 2.0 4.4 2.0 8.2 

tPHZ Propagation Delay, E to Q - 1.4 3.0 - 5.6 

tPZH 
(Figure 3) 

0.4 2.2 5.2 1.8 9.6 

*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. 

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

HCA 6200 Series 
2-Micron HCMOS 

Symbol Parameter (Input tr = tf = 3 ns) 

Minimum 

tsu Setup Time D to CK (Figure 4) 5.6 

th Hold Time CK to D (Figure 4) 2.8 

trec Recovery Time RB to CK (Figure 2) 4.2 

tw Pulse Width CK, tw(L)(Figure 1) 8.2 
CK, tw(H) (Figure 1 ) 7.8 

RB (Figure 2) 8.8 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors-E, D, CK, RB 1.0 

MOTOROLA HCA6000DM/AD 
11~122 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

- - - - 35 MHz 

0.4 4.8 13.8 2.6 25.6 ns 

0.4 4.4 13.6 2.2 25.2 

0.4 3.8 11.6 2.8 21.4 ns 

0.4 4.2 12.0 2.2 22.2 

0.4 4.6 14.4 2.2 26.6 ns 

0.4 4.0 12.3 2.8 22.8 ns 

- 1.4 3.6 - 6.6 ns 

0.4 2.4 6.4 2.2 11.8 

- 1.8 5.0 - 9.2 ns 

0.4 2.8 8.0 2.6 14.8 

HCA 6300 Series 
3-Micron HCMOS 

(Input tr = tf = 5 ns) Unit 

Minimum 

9.8 ns 

4.6 ns 

6.8 ns 

14.2 ns 
12.6 
11.4 



C090 

CK 

E 

o 

o 

SWITCHING WAVEFORMS 

RB 

VOO 

-VSS 0 

OB 

Figure 1 
CK 

_---VOO 

Figure 3 
Refer to Figure 7 in Section 9. 

-Vss 

HIGH 
IMPED­
ANCE 

HIGH 
IMPED­
ANCE 

D 

CK 

MOTOROLA HCA6000DMI AD 
11-123 

Voo 

-VSS 

-""r VOO 
50% 

-VSS 

Figure 2 

,----VDO 

----Vss 

-VDD 

Vss 

Figure 4 

• 



MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 

1-of-8 Decoder with Output (L)& 
Enable (L) 
Primary Cells: 6 
Netlist Format: 

$SUBU C091 
YBO YB 1 YB2 YB3 YB4 & 
YB5 YB6 YB7 / ABC EB 

Pin Names: 
A-Address Input (MSB) 
B-Address Input 
C-Address Input (LSB) 
EB-Output Enable-(Active Low) 
YBO-YB7-0ecoded Outputs 

(Active Low) 

FUNCTION TABLE 

EB A B C YBO YB1 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 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

C091 

A 
B 
C 

-0 EB 

HCA6300 Series 
3-Micron HCMOS 

Min Max 

YBO 0-
YBl 0-
YB20-
YB30-
YB40-
YBS 0-

YB60-
YB70-

Unit 

K** Limit 
Typ 

K** Limit K** Limit 
Typ 

K** Limit 

III 

tPLH Propagation Delay, EB to any YB 0.6 2.4 5.9 4.0 

tPHL 
(Figure 1) 

0.8 3.4 9.2 4.0 

tPLH Propagation Delay, A to YB-O, 1,2,3 0.6 1.8 4.3 4.0 

tPHL 
(Figure 2) 

0.8 2.0 5.9 4.0 

tpLH Propagation Delay, A to YB-4, 5, 6, 7 0.6 2.2 4.9 4.0 

tpHL 
(Figure 2) 

0.8 2.8 6.8 4.0 

tpLH Propagation Delay, B to YB-O, 1,4,5 0.6 2.4 5.9 4.0 

tPHL 
(Figure 2) 

0.8 3.4 9.2 4.0 

tPLH Propagation Delay, B to YB-2, 3, 6, 7 0.6 1.8 4.9 4.0 

tPHL 
(Figure 2) 

0.8 3.0 7.9 4.0 

tpLH Propagation Delay, C to YB-O, 2,4,6 0.6 2.4 5.9 4.0 

tpHL 
(Figure 2) 

0.8 3.4 9.2 4·9 

tPLH Propagation Delay, C to YB-l, 3, 5, 7 0.6 1.8 4.9 4.0 

tpHL 
(Figure 2) 

0.8 3.0 7.9 4.0 
. . . . 

* 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. 

MOTOROLA HCA6000DM/AD 
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11.0 0.6 2.8 9.2 3.0 17.0 ns 

17.0 0.8 4.2 14.1 4.6 26.0 

8.0 0.6 2.0 5.9 3.0 11.0 ns 

11.0 0.8 2.2 7.0 4.6 13.0 

9.0 0.6 2.8 9.5 3.0 17.6 ns 

12.6 0.8 3.0 9.5 4.6 17.6 

11.0 0.6 2.8 8.6 3.0 16.0 ns 

17.0 0.8 4.2 13.5 4.6 25.0 

9.0 0.6 2.2 7.4 3.0 13.6 ns 

14.6 0.8 3.6 11.7 4.6 21.6 

11.0 0.6 2.8 8.6 3.0 16.0 ns 

17.0 0.8 4.2 13.5 4.6 25.0 

9.0 0.6 2.2 7.4 3.0 13.6 ns 

14.6 0.8 3.6 11.7 4.6 21.6 



C091 

INPUT LOAD FACTORS 

Input Unit Load Factors-A, B, C, EB 

EB 

SWITCHING WAVEFORMS 

-Voo A,B 
OR C 

-----Voo 

--Vss 
~-----Vss 

YBO _ YB? ---"-5-0...,%*-p~_~_O_R ___ t= 
YBO- YB? 50% 

Figure 1 

B 

C 

EB--

A 

LOGIC DIAGRAM 

MOTOROLA HCA6000DM/AD 
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Figure 2 

--YBO 

--YB1 

--YB2 

--YB3 

--YB4 

--YB5 

--YB6 

III 



MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

3 Input 3-Wide OR-AND-Invert 
Primary Cells: 3 
Netlist Format: 

$SUBU C093 
JK/ABCDEFGHI 

\, 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

tPLH Propagation Delay, A through I, to J 0.2 1.6 5.9 

tPHL 
(Figure 1) 

0.2 1.6 6.6 

tPLH Propagation Delay, A through I, to K 0.2 2.0 7.8 

tPHL 
(Figure 2) 

0.2 2.0 7.3 
. . . . 

* 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 

Input Unit Load Factors-A,B,C,D,E,F,G,H,I 

K** Limit 

1.4 11.0 

1.6 12.2 

1.0 14.4 

1.0 13.2 

SWITCHING WAVEFORMS 

A-I 

J 

Figure 1 

-VOO A-I 

-------VSS 

K 

MOTOROLA HCA6000DMI AD . 
11-126 

A 
B 
C 

o 
.E 
F 

G 
H 
I 

C093 

K 

J = (A+B+C}·(O+E+F}·(G+H+I) 
K = (A+B+C}-{O+E+F}·(G+H+I) 

HCA6300 Series 
3-Micron HCMOS 

Min Max Unit 

K** Limit 
Typ 

K** Limit 

0.2 2.0 9.2 1.8 17.0 ns 

0.2 2.0 10.9 1.8 20.2 

0.2 2.6 13.2 1.2 24.4 ns 

0.2 2.4 11.2 1.0 20.8 

-VOO 

------VSS 

Figure 2 
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A 
B 

C -----i 

o 
E 

F -----i 

G 
H 

LOGIC DIAGRAM 
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MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

• 

3 Input 3-Wide AND-OR-Invert 
Primary Cells: 4 
Netlist Format: 

$SUBU C094 
JK/ABCDEFGHI 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

tPLH Propagation Delay, A through I, to J 0.4 2.2 6.7 1.4 12.4 

tPHL 
(Figure 1) 

0.2 2.2 6.2 0.8 11.4 

tPLH Propagation Delay, A through I, to K 0.2 2.6 7.6 1.2 14.0 

tPHL 
(Figure 2) 

0.2 2.8 7.6 0.6 14.0 
. . *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 

Input Unit Load Factors-A,B,C,D,E,F,G,H,I 

SWITCHING WAVEFORMS 

A-I 

J 

Figure 1 

-VDD A-I 

I,..----VSS 

K 

MOTOROLA HCA6000DM/AD 
11-128 

A 
B 
C 

D 
E 
F" 

G 
H 
I 

C094 

J 

K 

J = (A'B'C)+(D'E 'r)+(G'H'I) 
K = (A·B·C)+(OoE 'F")+(G'H'I) 

HCA6300 Series 
3-Micron HCMOS 

Min Max Unit 

K** Limit 
Typ 

K** Limit 

0.2 2.8 10.6 2.0 19.6 ns 

0.2 2.8 9.6 1.0 17.8 

0.2 3.4 12.1 1.4 22.4 ns 

0.2 3.4 11.9 1.0 22.0 

-VDD 

------VSS 

50% 

Figure 2 
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A 
B 

c 

r 

G 
H 

LOGIC DIAGRAM 

MOTOROLA HCA6000DM/AD 
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MOTOROLA 
.. SEMICONDUCTOR 

TECHNICAL DATA 

4-lnput 2-Wide 
AND-OR-Invert 
Primary Cells: 3 
Netlist Format: 

$SUBU C095 
IJ/ABCDEFGH 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

III 

K** limit 
Typ 

K** Limit 

tPlH Propagation Delay, A through H, to I 0.8 2.0 5.2 3.6 9.6 

tpHl 
(Figure 1) 

0.6 2.2 5.6 2.4 10.4 

tPlH Propagation Delay, A through H, to J 0.4 2.2 6.1 1.2 11.2 

tPHl 
(Figure 2) 

0.2 2.2 5.4 1.2 10.0 

* 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 

Input Unit load Factors-A, B, C, D, E, F, G, H 

SWITCHING WAVEFORMS 

A- H 

Figure 1 

-Voo A-H 

,...----VSS 

J 

MOTOROLA HCA6000DM/ AD· 
11-130 

C095 

1= (A'B'C'o) + (E'F'G'H) 
J = (A'B'C'o) + (E'F'G'H) 

HCA6300 Series 
3-Micron HCMOS 

Min Max Unit 

K** Limit 
Typ 

K** Limit 

0.8 2.6 8.0 4.8 14.8 ns 

0.4 2.6 8.8 2.2 16.2 

0.2 2.8 9.7 1.4 18.0 ns 

0.4 2.6 8.5 1.4 15.8 

-Voo 

------VSS 

Figure 2 
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A 
B 

c 
o 

E 
F 

G 
H 

LOGIC DIAGRAM 

MOTOROLA HCA6000DMI AD 
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MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 

• 

4-Bit Equality Comparator 
Primary Cells: 5 
Netlist Format: 

$SUBU C096 
AEBO / AO A 1 A2 A3 & 

BO B1 B2 B3 AEBI 

Pin Names: 
AO-A3-Data Word A Inputs 
BO-B3-Data Word B Inputs 
AEBI -A Word Equals B 

Word Cascading Input 
AEBO -A Word Equals B 

FUNCTION TABLE Word Output (Active Low) 

Inputs 
Output 

Data Words AEBI AEBO 

A=B L L 
A*B L H 

X H H 

SWITCHING CHARACTERISTICS* (eL = 1 pF on,all outputs) 

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

tPLH Propagation Delay, AO-A3, BO-B3 to AEBO 0.4 1.6 6.6 

tPHL 
(Figure 1) 

0.8 2.4 7.5 

tPLH Propagation Delay, AEBI to AEBO 0.4 0.8 2.3 

tPHL 
(Figure 2) 

0.8 1.2 3.2 

*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 

Input Unit Load Factors-AO-A3, BO-B3, AEBI 

K** Limit 

2.0 10.4 

3.4 13.8 

2.0 4.2 

3.4 6.0 

SWITCHING WAVEFORMS 

AO-A3 
BO- B3 

AEBO 

,----~ ,-----VOO 

50% 

Figure 1 

"-----VSS AEBI 

AEBO 

MOTOROLA HCA6000DM/ AD 
11-132 

C096 

AO 
AI 
A2 
A3 
BO AEBO 
BI 
B2 
B3 
AEBI 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.6 2.2 9.6 2.6 17.6 ns 

0.8 3.0 12.1 3.8 22.4 

0.6 1.0 3.6 2.6 6.6 ns 

0.8 1.2 4.4 3.8 8.2 

-Voo 

I-";"-~---VSS 

Figure 2 



C096 

A3 
B3 

A2 
02 

A1 
B1 

AO 
BO 

AEBI ----I 

A 

B 

FUNCTION DIAGRAMS 

MOTOROLA HCA6000DMI AD 
11-133 

AEBO 

• 



MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 

• 

J-K Flip-Flop with 3-State 
Outputs & Reset 

FUNCTION TABLE Primary Cells: 4 
Netlist Format: 

$SUBU C097 
R CK J K E a OB 

Q QB I E J CK K R 
x X x X L Z Z 

H X X X H L H 

Pin Names: L .../ L L H No Change 
E-Output Enable L .../ L H H L H 

L .../ H L H H L J, K-Data Inputs 
CK-Clock Input 
R-Asynchronous Reset 
Q, QB-Data Outputs 

L .../ H H H Toggle Toggle 

L "- X X H No Change 

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

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** 

f Clock Frequency (50% Duty Cycle) - - - -
(Figure 1) 

tPLH Propagation Delay, CK to a 0.8 2.8 7.7 4.0 

tpHL 
(Figure 1) 

0.8 2.6 7.1 3.6 

tPLH Propagation Delay, CK to OB 0.6 2.8 7.6 3.6 

tPHL 
(Figure 1) 

0.8 3.0 8.1 3.4 

tPHL Propagation Delay, R to a (Figure 2) 0.8 2.0 5.4 3.4 

tPLH Propagation Delay, R to OB (Figure 2) 0.6 2.2 6.6 3.6 

tPLZ Propagation Delay, E to a - 0.8 1.8 -
tPZL 

(Figure 3) 
0.8 1.8 4.3 3.6 

tPHZ - 0.8 1.8 -
tPZH 0.8 1.6 4 .. 0 4.0 

tPLZ Propagation Delay, E to OB - 0.8 1.8 -
tpZL 

(Figure 3) 
0.8 1.8 4.3 3.4 

tPHZ - 0.8 1.8 -
tpZH 0.6 1.6 3.9 3.6 

*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. 

MOTOROLA HCA6000DM/ AD 
11-134 

Limit 

62 

14.2 

13.2 

14.0 

15.0 

10.0 

12.2 

3.4 

8.0 

3.4 

7.4 

3.4 

8.0 

3.4 

7.2 

HCA6300 Series 
3-Micron HCMOS 

C097 

E 

CK 

K R 

Q 

OB 

Min Max Unit 

K** Limit 
Typ 

K** Limit 

- - - - 35 MHz 

1.0 3.6 12.6 5.2 23.4 ns 

0.8 3.2 11.5 3.6 21.2 

0.8 3.8 12.9 5.0 23.8 ns 

0.6 3.8 12.9 3.6 23.8 

0.8 2.4 8.2 3.6 15.2 ns 

0.8 3.0 11.0 5.0 20.4 ns 

- 1.2 3.5 - 6.4 ns 

0.8 2.2 6.2 3.6 11.4 

- 1.4 3.6 - 6.6 

1.0 2.0 6.1 5.2 11.2 

- 1.2 3.5 - 6.4 ns 

0.6 2.0 5.9 3.6 11.0 

- 1.4 .3.6 - 6.6 

0.8 2.0 5.8 5.0 10.8 



C097 

TIMING REQUIREMENTS (VOO=4.5t05.5V,TA=-400to+85°C) 

HCA 6200 Series HCA 6300 Series 
2-Micron HCMOS 3-Micron HCMOS 

Symbol Parameter (Input tr= tf = 3 nsl (Inputtr=tf= 5 nsl 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, tw (L) (Figure 1) 6.0 11.4 ns 
CK, tw (H) (Figure 1 ) 8.0 14.0 

R (Figure 2) 5.4 10.6 

INPUT LOAD FACTORS 

I IUL I Input Unit Load Factors-E,J,CK,K,R 1.0 

SWITCHING WAVEFORMS 

-Voo 
R 

'-------Vss 
_---Voo 

CK 

-Vss o 

OB 50% _',.or 
Voo 

50% 
-VSS 

Figure 1 CK 

-VOO Figure 2 

E 

VSS 
-VALID 

tpLZ--

o OR OB 50% 

tpHZ--

OB OR 0 50% 

Refer to Figure 7 in Section g. 

Figure 3 

HIGH 
IMPED-

J OR K 50% 

ANCE 

CK 50% 

HIGH 
IMPED-
ANCE 

MOTOROLA HCA6000DMI AD 
11"135 

Figure 4 

_---Voo 

..... ---VSS 



C097 

III 

K 

J------I 

R 

r--.... r;::--EB E ~EE 
r--.... r;::--CB 

CK ~C 

FUNCTION DIAGRAMS 

: d VDD 

EB ---}---Il 
: ~ t VDD I 

In -!l :J~-----L.-I OUT 

;llJ~ l I 

: :J -=- VSS: EE-;Jq 
I -=- VSS 

MOTOROLA HCA6000DM/AD 
11-136 

o 

OB 

EE 



MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

Dual LSSD L2 Latch 
Pin Names: Primary Cells: 3 

Netlist Format: 
$SUBU C700 
a1 a2 a1B a2B / D1B 
D2B BCLK RB 

D1 B, D2B-Data Inputs (L) 
BCLK-Common Latch Enable 

(Scan Clock B) 
RB-Asynchronous Reset Bar (L) 
a, aB-Latch Outputs 

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* (CL = 1 pF on all outputs) 

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** 

tPLH Propagation Delay, DB to a 0.5 1.7 4.8 1.9 

tPHL 
(Figure 1) 0.6 1.4 4.8 2.1 

tPLH Propagation Delay, DB to OB 0.4 1.7 5.9 1.9 

tPHL 
(Figure 1) 0.4 2.0 5.7 2.0 

tPLH Propagation Delay, BCLK to a 0.5 1.9 3.9 1.9 

tPHL 
(Figure 2) 0.6 1.6 3.6 2.1 

tpLH Propagation Delay, BCLK to OB 0.4 1.8 4.8 1.9 

tpHL 
(Figure 2) 0.4 2.2 4.8 2.0 

tPHL Propagation Delay, RB to a (Figure 3) 0.6 0.9 5.7 2.1 

tPLH Propagation Delay, RB to OB (Figure 3) 0.4 1.4 3.9 1.9 

* 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. 

MOTOROLA HCA6000DM/ AD 
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Limit 

8.2 

7.2 

8.2 

9.2 

10.5 

8.6 

9.6 

11.6 

4.9 

7.0 

C700 

01 
01B 

02B 
01B 

02 
BCLK 

02B 
RB 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.7 3.0 7.5 2.7 13.8 ns 

0.8 2.4 6.5 2.9 12.0 

0.7 3.0 7.5 2.5 13.8 ns 

0.7 3.4 8.3 2.9 15.4 

0.7 3.2 9.5 2.7 17.6 ns 

0.8 2.8 7.8 2.9 14.4 

0.7 3.2 8.6 2.5 16.0 ns 

0.7 3.8 10.5 2.9 19.4 

0.8 1.6 4.4 2.9 8.2 ns 

0.7 2.4 6.4 2.5 11.8 ns 

• 



II 

C700 

TIMING REQUIREMENTS (VOO=4.5 to 5.5 V, TA= -400 to +85°C) 

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter (Input tr=tf= 3 ns) 

Minimum 

tsu Setup Time OB to B.CLK (Figure 4) 6.2 

th Hold Time BCLK to DB (Figure 4) 2.0 

tw Pulse Width BCLK (Figure 4) 8.4 
RB (Figure 3) 3.8 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors OB,BCLK 1.0 

RB 2.0 

SWITCHING WAVEFORMS 

BCLK 

01,02 50% 01,02 

01B,02B 
01B,02B 

Figure 1 

,.-----Voo 
RB 

--Vss 0IB,02B 

01,02 

BCLK 
--I l:-tPLH 

01B,02B ~"'50-%-.---------

Figure 3 

MOTOROLA HCA6000DMI AD 
11-138 

HCA6300 Series 
3-Micron HCMOS 
(I nputtr = tf= 5 ns) Unit 

Minimum 

10.4 ns 

3.4 ns 

14.0 ns 
6.4 

Figure 2 

50% 

Figure 4 



C700 

ANOED 0 {.01 INPUTS 02 
03 

SCLKl 

BCLK 

{ 
04 

PORT 1 05 

SCLK2 

{ 
06 

PORT 2 07 

SCLK3 

SCAN DATA IN 

SCAN CLOCK 

FUNCTION DIAGRAM 

01B 

BCLK 

RB---------r------r----. 

02B 

C701 

01 
02 Or--
03 

SCLK 

- SOl OB p-

ACLK C700 
RB 

I 01B 

02B 

BCLK 

C702 RB 

00 
01 0-

SCLKl 

01 
02 

SCLK2 OB 0--

SOl 

ACLK 
RB 

T 

Figure 5. Typical LSSD Application 

MOTOROLA HCA6000DM/AD 
11-139 

01 

01B 

02B 

02 

01 

01B 

02 

02B 

01 } SCAN DATA 
01B OUTPUT 

02 

02B 

• 



MOTOROLA 
_ SEMICONDUCTOR 

TECHNICAL DATA 

LSSD L 1 Latch with ANDed 
D Inputs 
Primary Cells: 3 
Netlist Format: 

$SUBU C701 
a OB / 01 0203 SCLK 
SOl ACLK RB 

Inputs 

SCLK 01 02 03 SOl ACLK RB 

Pin Names: 
01, 02, 03-ANOed Oata Inputs 
SCLK-Latch Enable for 

Oata Inputs 
SOl-Scan Oata Input 
ACLK-Scan Clock A 
0, OB-Latch Outputs 

FUNCTION TABLE* 

Outputs 

a as 
Function 

L H H H X· H H H L Latch is in the transparent mode. a = 01-02-03; 
L L X X X H 
L X L X X H 
L X X L X H 

H X X X L/H L 

H X X X X H 

X X X X X X 

*See Section 7 for a description of LSSD. 

H 
H 
H 

H 

H 

L 

L H aB = Inverse of O. 
L H 
L H 

L/H H/L Latch is in the transparent mode. a = SOl; 
OB = Inverse of O. 

No No Data is latched. 
Change Change 

L H Latch is asynchronously reset. 

FUNCTION DIAGRAM 

MOTOROLA HCA6000DMI AD 
11-140 

C701 

01 a 
02 
03 

SCLK 

SOl as 

ACLK 
RB 



C701 

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

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

tpLH Propagation Delay, D to 0 0.6 2.5 7.6 2.0 14.0 

tpHL 
(Figure 1) 

0.5 1.9 5.8 2.1 10.7 

tPLH Propagation Delay, D to OB 0.4 2.0 6.2 2.1 11.5 

tPHL 
(Figure 1) 

0.4 2.2 8.1 2.0 15.0 

tPLH Propagation Delay, SCLK to 0 0.6 2.0 6.4 2.0 11.8 

tPHL 
(Figure 2) 

0.5 1.9 5.8 2.1 10.7 

tPLH Propagation Delay, SCLK to OB 0.4 2.1 6.2 2.1 11.5 

tPHL 
(Figure 2) 

0.4 2.4 7.0 2.0 13.0 

tPLH Propagation Delay, SDI to 0 0.6 2.2 6.2 2.0 11.5 

tPHL 
(Figure 1) 

0.5 2.2 6.2 2.1 11.4 

tPLH Propagation Delay, SDI to OB 0.4 2.5 7.0 2.0 13.0 

tPHL 
(Figure 1) 

0.4 2.6 7.3 2.0 13.5 

tPLH Propagation Delay, ACLK to 0 0.6 1.6 4.9 2.0 9.1 

tPHL 
(Figure 2) 

0.5 1.6 4.8 2.1 8.8 

tPLH Propagation Delay, ACLK to OB 0.4 1.8 5.8 2.1 10.8 

tPHL 
(Figure 2) 

0.4 2.0 6.2 2.0 11.4 

tPHL Propagation Delay, RB to 0 (Figure 3) 0.5 1.0 2.6 2.1 4.8 

tpLH Propagation Delay, RB to OB (Figure 3) 0.4 1.4 4.2 2.1 7.8 

* 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. 

TIMING REQUIREMENTS (VDD=4.5Vto 5.5V. TA= -40· to +85·C) 

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter (Inputtr=tf=3 nsl 

Minimum 

tsu Setup Time. D to SCLK (Figure 4) 12.4 
SDI to ACLK (Figure 4) 10.0 

th Hold Time. SCLK to D (Figure 4) 0.0 
ACLK to SDI (Figure 4) 0.0 

tw Pulse Width. SCLK (Figure 4) 9.8 

INPUT LOAD FACTORS 

IUL Input Unit Load Factors 

ACLK (Figure 4) 7.6 
RB (Figure 3) 3.8 

D. SCLK. SDI. RB 1.0 

ACLK 2.0 

MOTOROLA HCA6000DM/AD 
11-141 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.7 4.2 12.6 2.7 23.4 ns 

0.7 3.2 9.7 2.8 18.0 

0.5 3.2 10.4 2.8 19.2 ns 

0.5 3.8 13.6 2.7 25.2 

0.7 3.2 10.7 2.7 19.8 ns 

0.7 3.2 9.7 2.8 18.0 

0.5 3.6 10.4 2.8 19.2 ns 

0.5 4.0 11.8 2.7 21.8 

0.7 3.8 10.4 2.7 19.2 ns 

0.7 3.8 10.3 2.8 19.0 

0.5 4.2 11.8 2.8 21.8 ns 

0.5 4.4 12.2 2.7 22.6 

0.7 2.8 8.2 2.7 15.2 ns 

0.7 2.8 8.0 2.8 14.8 

0.5 3.0 9.7 2.8 18.0 ns 

0.5 3.2 10.3 2.7 19.0 

0.7 1.8 4.3 2.8 8.0 ns 

0.5 2.4 7.0 2.8 13.0 ns 

HCA6300 Series 
3-Micron HCMOS 
(Inputtr= tf= 5 nsl Unit 

Minimum 

20.8 ns 
16.8 

0.0 ns 
0.0 

16.4 ns 
12.8 
6.4 

III 
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C701 

01.02. 
03 OR SOl 

a 

as 

RS 

a 

Figure 1 

. 'SWITCHING WAVEFORMS . 

SCLK. 
ACLK 

a 

as 

01.02. 
03 OR SOl 

~I 1~ __ tP_LH ______________ __ 
SCLK OR 

ACLK ____ .I 

as J50% 
Figure 3 

MOTOROLA HCA6000DMI AD 
11-142 

Figure 2 

Figure 4 



MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

LSSD Dual Port L 1 Latch 

Primary Cells: 5 
Netlist Format: 

$SUBU C702 
Q QB / DO 01 SCLK1 02 03 
SCLK2 SOl ACLK RB 

Inputs 

SCLK1 00 01 SCLK2 02 

X X X X X 

L L X H X 
L X L H X 
L H H H X 

H X X L L 
H X X L X 
H X X L H 

H X X H X 

H X X H X 

*See Section 7 for a description of LSSD. 

03 

X 

X 
X 
X 

X 
L 
H 

X 

X 

Pin Names: 
~O, 01-ANOed 0 Inputs 

Controlled by SCLK 1 
02, 03-ANOed 0 Inputs 

Controlled by SCLK2 
SCLK1, SCLK2-Latch Enables for 

00-03 
SOl-Scan Data Input, 

Controlled by ACLK 
ACLK-Scan Clock A 
RB-Asynchronous Reset 
Q, QB-Latch Outputs 

FUNCTION TABLE* 
Outputs 

ACLK SOl RB Q ·QB 

X X L L H 

H X H L H 
H X H L H 
H X H H L 

H X H L H 
H X H L H 
H X H H L 

L L/H H L/H H/L 

H X H NO NO 
CHANGE CHANGE 

MOTOROLA HCA6C[IOODM/AD 
11-143 

Function 

C702 

DO 0 
01 
SCLKI 
02 
03 
SCLK2 OS 

501 
ACLK 

RB 

Latch is asynchronously reset. 

Latch is in the transparent mode; 
a = 00.01, with SCLK1 as the latch 
enable. aB = Inverse of a. 
Latch is in the transparent mode; 
a = 02. 03, with SCLK2 as the latch 
enable. aB = Inverse of a. 
Latch is in the transparent mode; 
a = SOl, with ACLK as the latch 
enable. aB = Inverse of a. 
Data is latched. 

• 
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C702 

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

HCA6200 Series HCA6300 Series 
2-Micron HCMOS 3-Micron HCMOS 

SYmbOi Parameter Min Max Min Max 

K** Umit 
Typ 

K** Umit K** Umit 
Typ 

K** Umit 

tPLH Propagation Delay. 00-03 to a 0.6 2.4 7.9 2.3 14.6 0.8 

tpHL 
(Figure 1) 

0.5 2.1 6.4 2.0 11.8 0.7 

tPLH Propagation Oelav. 00-03 to OB 0.6 1.8 5.7 2.2 10.6 0.8 

tPHL 
(Figure 1) 

0.6 2.4 7.5 2.2 13.9 0.8 

tpLH Propagation Oelav. SCLK1. SCLK2 to a 0.6 2.7 8.4 2.3 15.6 0.8 

tPHL 
(Figure 2) 

0.5 2.6 8.1 2.0 15.0 0.7 

tPLH Propagation Oelav. SCLK1. SCLK2 to OB 0.6 2.5 7.4 2.2 13.7 0.8 

tPHL 
(Figure 2) 

0.6 2.6 8.1 2.2 14.9 0.8 

tPLH Propagation Oelav. ACLK to a 0.6 2.7 8.6 2.3 16.0 0.8 

tPHL 
(Figure 2) 

0.5 2.9 9.3 2.0 17.2 0.7 

tPLH Propagation Oelav. ACLK to OB 0.6 2.7 8.6 2.2 16.0 0.8 

tPHL 
(Figure 2) 0.6 2.6 8.2 2.2 15.2 0.8 

tpLH Propagation Oelav. SOl to a 0.6 2.7 8.1 2.3 15.0 0.8 

tpHL 
(Figure 1) 

0.5 2.6 8.3 2.0 15.4 0.7 

tPLH Propagation Oelav. SOl to OB 0.6 2.4 7.6 2.2 14.1 0.8 

tPHL 
(Figure 1) 

0.6 2.6 7.7 2.2 14.3 0.8 

tPHL Propagation Oelav. RB to a (Figure 3) 0.5 1.7 3.1 2.0 5.8 0.7 

tPLH Propagation Oelav. RB to OB (Figure 3) 0.6 1.1 4.9 2.2 9.1 0.8 

* 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 Sectien 4. 

TIMING REQUIREMENTS (VOO=4.5t05.SV. TA=-40·Cto +8S·C) 

HCA6200 Series 
2-Micron HCMOS 

Symbol Parameter (Inputtr=tf=3 nsl 

Minimum 

tsu Setup Time 00-03 to SCLK 1, SCLK2 (Figure 4) 11.7 
SOl to ACLK (Figure 4) 12.8 

th Hold Time SCLK1, SCLK2 to 00-03 (Figure 4) 1.3 
ACLK to SOl (Figure 4) 0.0 

tw Pulse Width SCLK1, SCLK2 (Figure 4) 12.8 
ACLK (Figure 4) 14.2 

RB (Figure 3) 6.4 

INPUT LOAD FACTORS 

I IUL I Input Unit Load Factors-SCLK1, SCLK2, 00-03, I, RB 1.0 

MOTOROLA HCA6000DMI AD 
11-144 

4.0 13.2 3.1 24.4 

3.6 10.7 2.7 19.8 

3.0 9.6 2.9 17.8 

4.0 12.5 2.9 23.2 

4.6 14.2 3.1 26.2 

4.4 13.6 2.7 25.2 

4.2 12.4 2.9 23.0 

4.4 13.5 2.9 25.0 

4.6 14.5 3.1 26.8 

5.0 15.6 2.7 28.8 

4.6 14.5 2.9 26.8 

4.4 13.7 2.9 25.4 

4.6 13.6 3.1 25.2 

4.4 13.9 2.7 25.8 

4.0 12.8 2.9 23.6 

4.4 13.0 2.9 24.0 

3.0 5.3 2.7 9.8 

2.0 8.2 2.9 15.2 

HCA6300 Series 
3-Micron HCMOS 
(lnputtr=tf=5 nsl 

Minimum 

19.8 
21.4 

2.4 
0.0 

21.4 
23.8 
10.8 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

Unit 

ns 

ns 

ns 



C702 

00,01,OR 
02,03 OR 

SOl 

o 

OS 

Figure 1 

tw-

RS 

0 

JtPLH 
OS 50% 

Figure 3 

SWITCHING WAVEFORMS 

SCLK1, 
SCLK2, 

ACLK 

o 

OS 

00,01,02, 
03 OR SOl 

SCLK1, 
SCLK2 OR 

ACLK 

MOTOROLA HCA6000DM/ AD 
11-145 

Figure 2 

50% 

Figure 4 
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SIB, 

528 I J 
J 

SOl 

J 
51~J 
S2~ 

VSS 

SCLKI 

SCLK2 

ACLK 

VOO 

SI 
S2 

FUNCTION DIAGRAM 

A -'--__' 

00 
01 

02 

AB 

A 

03 -~----" 

SIB 

SI 

S2B 

S2 

S2 

S2B 

R8 _____ -l 

">0--- SI 

">O---S2 

:>o---A 

MOTOROLA HCA6000DMI AD 
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o 

OB 



MOTOROLA 
• SEMICONDUCTOR 

TECHNICAL DATA 

LSSD R-S L 1 Latch 
Primary Cells: 3 
Netlist Format: 

$SUBU C703 
a OB Bf SO S1 RO Rl SCLKB SDIB ACLK RB A 

Pin Names: 
SO, S1-ANDed Latch Set Inputs 
RO, R1-ANDed Latch Reset Inputs 
SCLKB-Latch Enable Inputs for SO, S1, RO, R1 Inputs 
SDIB-Scan Data Input Bar 
ACLK-Latch Enable for the SDIB Input 
RB-Asynchronous Reset (Active Low) 
A-Inverter Input 
B-Inverter Output 

FUNCTION TABLE* 

(SO·S1 ) (RO·R 1) SClKB SOIB AClK 

X X l X H 

H l H X H 
l H H X H 

L l H X H 

H H H X H 

X X l X H 

X X l L/H L 

RB Q QB 

l l H 

H H l 
H l H 

H 
No No 

Change Change 
H l** l** 

H No No 
Change Change 

H H/l L/H 

C703 

SO 0 
Sl 

RO 
R1 OB 

selKB 

SOIB 

AClK 

RB 

A-{>o-B 

Mode Function 

Normal The latch is asynchronously reset. SClKS, 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; SClKS and AClK 
must remain active (SClKS= land AClK= H). 

Normal The latch operates as an S-R latch with inputs 
S= (SO·Sl) and R= (RO·R1). In the normal mode, 
the latch is gated by SClKS. AClK must remain 
active (AClK = H) and RS inactive (RS = H) or 
unexpected results may occur. 

Normal Data is latched. 
or Scan 

Scan The latch is operating in the scan mode, with SOlS 
as the input to the latch. Q and QS follow the SOlS 
input while the latch is in the transparent mode. 
SClKS must remain active (SClKS = l) and RS 
inactive (RS = HI. or unexpected results may occur. 

*See Section 7 for a description of LSSD. 
* * Both outputs will remain low as long as (50·51) and (RO·R1) remain high, but the output states are unpredictable if (50·51) and (RO·R1) 

go low simultaneously or if SeLKB goes low while (50·51) and (RO·R1) are high. 

MOTOROLA HCA6000DMI AD 
11-147 
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C703 

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

HCA6200 Series 
2-Microl'i HCMOS 

Symbol Parameter 
Min Max 

K** Limit 
Typ 

K** Limit 

tPLH Propagation Delay, SO, Sl to 0 0.5 3.0 9.5 2.1 17.6 

tPHL 
(Figure 1) 

0.5 2.0 5.5 2.0 10.1 

tpLH Propagation Delay, SO, Sl to OB 0.5 2.6 8.1 2.1 14.9 

tPHL 
. (Figure 1) 

0,5 2.3 7.0 2.1 12.9 

tPLH Propagation Delay, RO;Rl to 0 0.5 3.0 9.5 2.1 17.6 

tPHL 
(Figure 1) 

0.5 2.0 5.5 2.0 10.1 

tPLH Propagation Delay, RO, R 1 to OB 0.5 2.6 8.1 2.1 14:9 

tPHL 
(Figure 1) 

0.5 2.3 7.0 2.1 12.9 

tPLH Propagation Delay, SCLKB to 0 0.5 3.0 9.5 2.1 17.6 

tPHL 
(Figure 2) 

0.5 2.0 5.5 2.0 10.1 

tPLH Propagation Delay, SCLKB to OB 0.5 2.6 8.1 2.1 14.9 

tPHL 
(Figure 2) 

0.5 2.3 7.0 2.1 12.9 

tpLH Propagation Delay, SDIB to 0 0.5 2.4 7.2 2.1 13.4 

tPHL 
(Figure 3) 

0.5 1.6 4.8 2.0 8.9 

tPLH Propagation Delay, SDIB to OB 0.5 2.4 7.4 2.1 13.7 

tPHL 
(Figure 3) 

0.5 1.7 4.8 2.1 8.8 

tPLH Propagation Delay, ACLK to 0 0.5 2.4 7.2 2.1 13.4 

tpHL 
(Figure 4) 

0.5 1.6 4.8 2.0 8.9 

tPLH Propagation Delay, ACLK to OB 0.5 2.4 7.2 2.1 13.7 

tPHL 
(Figure 4) 

0.5 1.7 4.8 2.1 8.8 

tpHL Propagation Delay, RB to 0 0.5 2.0 4.8 2.0 8.9 
(Figure 7) 

tPLH Propagation Delay, RB·to OB 0.5 2.6 7.4 2.1 13.7 
(Figure 7) 

tPLH Propagation Delay, A to B 0.4 0.8 1.7 1.8 3.2 

tPHL 
(Figure 8) 

0.4 1.0 1.8 1.8 3.4 
. . . . . . *See Section 4 for mlnlmum,'typlcal, 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 (VDD=4.5t05.5V, TA=-40to + 85°C) 

Symbol 

tsu Setup Time 

th Hold Time 

tw Pulse Width 

HCA6200 Series 
2-Micron HCMOS 

Parameter (Inputtr=tf=3nsl 

Minimum 

SO, Sl to SCLKB (Figure 5) 10.8 
RO, Rl to SCLKB (Figure 5) 10.8 

SDIB to ACLK (Figure 6) 9.5 

SCLKB to SO, Sl (Figure 5) 3.0 
SCLKB to RO, Rl (Figure 5) 3.0 

ACLK to SDIB (Figure 6) 1.0 

SO, 51 (Figure 1) 13.6 
RO, Rl (Figure 1) 13.6 
SCLKB (Figure 5) 13.6 

ACLK (Figure 6) 9.6 
RB (Figure 7) 10.0 

MOTOROLA HCA6000DMJ AD 
11.148 

HCA6300 Series 
3-Micron HCMOS 

Min Max 
Unit 

K** Limit 
Typ 

K** Limit 

0.7 5.0 15.9 2.8 29.4 ns 

0.7 3.4 9.2 2.7 17.0 

0.7 4.4 13.5 2.8 25.0 ns 
" 

0.7 4.0 11.7 2.8 21.6 

0.7 5.0 15.9 2.8 29.4 ns 

0.7 3.4 '9.2 2.7 17.0 .. 
' 0.7 4.4 13.5 2.8 . 25.0 ns 

0.7 4.0 11.7 2.8 21.6 

0.7 5.0 15.9 2.8 29.4 ns 

0.7 3.4 9.2 2.7 17.0 

0.7 4.4 13.5 2.8 25.0 ns 

0.7 4.0 11.7 2.8 21.6 

0.7 4.0 12.1 2.8 22.4 ns 

0.7 2.8 8.1 2.7 15.0 

0.7 4.0 12.4 2.8 23.0 ns 

0.7 3.0 8.0 2.8 14.8 

0.7 4.0 12.1 2.8 22.4 ns 

0.7 2.8 8.1 2.7 15.0 

0.7 4.0 12.4 2.8. 23.0 ns 

0.7 3.0 8.0 2.8 14.8 

0.7 3.4 8.1 2.7 15.0 ns 

0.7 4.4 12.4 2.8 23.0 ns 

0.4 0.8 2.2 2.2 4.0' ns 

0.4 0.8 2.2 2.2 4.0 

HCA6300 Series 
3-Micron HCMOS 
(Inputtr=tf= 5 nsl Unit 

Minimum 

18.0 ns 
18.0 
16.0 

5.0 ns 
5.0 
1.8 

22.8 ns 
22.8 
22.8 
16.0 
17.0 



C703 

INPUT LOAD FACTORS 

Input Unit Load Factors 

SO,Sl 

SO, S1, RO, R1, SCLK, SOIB, 
ACLKB,RB,A 

SWITCHING WAVEFORMS 

VSS VOO 

-tw -
SClKB 

-VSS 

RO,R1 

0 

OB 

SOIB 

0 

OB 

RO, R1, 
SO,Sl 

SClKB 

Figure 1 

tpHl 

50% 

50% 

Figure 3 

50% VAllO OATA 

Figure 5 

-Voo 

VSS 
0 

tPlH 

OB f 
Figure 2 

Voo Voo 
AClK 

-vss -vSS - tpHl --

0 

{PHL tplH 

OB 50% 

Figure 4 

VOO 
SOIB :50% VALID DATA ~:: 

VSS 

VOO 

'---- VSS 

AeLK -'~ ~twj:::'J~ Voo 

- - -VSS 

MOTOROLA HCA6000DM/AD 
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Figure 6 • 
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SWITCHING WAVEFORMS (Continued) 

,..-----Voo 
RB 

-VSS 
A 

a 
B 

--I ttPLH 

OB ~-O%-.---------

Figure 7 

FUNCTION DIAGRAM 

so ==========1 Sl 

SCLKB 

RO ==========1 R1 

ACLK --+--<JI 

SOIB -+-------1 A-{)o-B 

RB ---------------~ 

MOTOROLA HCA6000DMI AD 
11-150 

-Voo 

-------VSS 

Figure 8 

OB 

a 
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MECHANICAL DATA 

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

-------------- 16-PIN PACKAGES --------------

NOTES: 
1. lEADS WITHIN 0.13 mm (0.005) RADIUS OF TRUE 

POSITION AT SEATING PLANE AT MAXIMUM 
MATERIAL CONDITION. 

2. DIMENSION "l" TO CENTER OF LEADS WHEN 
FORMED PARAllEl. 

PLASTIC 
CASE 648-05 

_lEAD 
CONFIG.ll. 8.9, .111 

3. DIMENSION "s" DOES NOT INCLUDE MOLD 
FlASH. 

4. "F" DIMENSION IS FOR FUll lEADS. "HAlF" 
LEADS ARE OPTIONAL AT lEAD POSITIONS I, 8, 9 
AND 16). 

5. ROUNDED CORNERS OPTIONAl; AS SHOWN IN 
PREVIOUS ISSUE . 

MOTOROLA HCA6000DMI AD 
12-2 

DIM 
A 
B 
C 
D 
F 
G 
H 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
18.80 21.34 0.740 0.840 
6.10 6.60 0.240 0.260 
4.06 5.08 0.160 0.200 
0.38 0.53 0.Q15 0.021 
1.02 1.78 0.040 0.070 

2.54 esc 0.100 sse 
0.38 I 2.41 0.015 I 0.095 
0.20 I 0.38 O.OOS I 0.015 
2.92 I 3.43 0.115 I 0.135 

7.62 esc 0.300 sse 
o· 1QO o· 100 
0.51 1.02 0.020 0.040 



-------------- 28-PIN PACKAGES --------------

B 

p 
14 1 

PLASTIC 
CASE 710-02 

L r--- A---1 Ie r 

~J I r~ J"-------'1, 
-iHi-- -jGi- _ i- -Jl_, . K! J --,>--

F D \SEATING ---I i--M 
PLANf 

NOTES: 

1. POSITIONAL TOLERANCE OF LEAOS (01, 
SHAll BE WITHIN 0.25mm(0.010) AT 
MAXIMUM MATERIAL CONOITION, IN 
RELATION TO SEATING PLANE AND 
EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS 
WHEN FORMED PARALLEl. 

3. DIMENSION B DOES NOT INCLUDE 
MOLD FLASH. 

[~]~J~~]l 
I.. A .. I 

PlANE 

NOlES: 
1. LEADS, TRUE POSITIONED WITHIN 0.25 mm 

(0.010) DIAMElER (AT SEATING PLANE) AT 
MAXIMUM MAlERIAL CONDITION. 

2. DIMENSION "L" TO CENlER OF LEADS WHEN 
FORMED PARALLEL. 

CERAMIC 
CASE 719-03 

M J~I-

MOTOROLA HCA6000DMI AD 
12-3 

DIM 
A 
B 
C 
D 
F 
G 
H 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
36.45 37.21 1.435 1.465 
13.72 14.22 0.540 0.560 

3.94 5.08 0.155 0.200 
0.36 0.56 0.014 0.022 
1.02 1.52 0.040 0.060 

2.54 BSC 0.100 BSe 
1.65 2.16 0.065 T 0.085 
0.20 0.38 0.008 0.015 
2.92 3.43 0.115 0.135 
15.24 BSe 0.600 BSe 
0° 15° 0° 15° 
0.51 1.02 0.020 T 0.040 

MlWMETERS INCHES 
DIM MIN MAX MIN MAX 
A 35.20 35.92 1.386 1.414 
B 14.73 15.34 0.580 0.604 
C 3.05 4.19 0.120 0.165 
D 0.38 0.53 0.D15 0.021 
F 0.76 1.40 0.030 0.055 
G 2.548SC 0.100 BSC 
H 0.76 1.78 0.030 0.070 
J 0.20 0.30 0.008 0.012 
K 2.54 4.19 0.100 0.165 
L 14.99 15.49 0.590 0.610 
M 10" 10" 
N 0.51 1.52 0.020 0.060 

• 



28-PIN PACKAGES (Continued) ----"'--~----------

PLASTIC 
CASE 776A-01 

~1V,;..J-t.J..J' ...l.U.Lou...u...l.U 

Tc 

NOTES: 
1. DIMENSIONS RAND U DO NOT INCLUDE MOLD 

FLASH. 
2. DIMENSIONING AND TOLERANCING PER ANSI 

Y14.5M,1982. 
3. CONTROLLING DIMENSION: INCH 

F 

A 

CERAMIC 
CASE 786-01 

NOTES 3. DIMENSIONING AND TOLERANCING PER 
ANSI Y145M. 1982. 1. DIMENSIONS A AND L ARE DATUMS AND m IS A DATUM SURFACE. 

2. POSITIONAL TOLERANCE FOR TERMINAL 
01 (14 PLACESI 

1-$-10.13(0.0051 @I T I A ~ 
FOR TERMINAL 02 (14 PLACESI 

l-tl 013 (0.0051 @I TIL 01 A 01 

4. CONTROLLING DIMENSION INCH. 

MOTOROLA HCA6000DMI AD 
12-4 

F 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 12.32 12.57 0.485 0.495 
B 12.32 12.57 0.485 0.495 
C 4.19 4.57 0.165 0.180 
D 0.64 1.01 0.025 0.040 
E 2.16 2.79 0.085 0.110 
F 0.33 0.53 0.013 0.021 
G 1.27 Bse 0.050 BSC 
H 0.66 0.81 0.026 0.032 
J 0.13 0.38 0.005 0.Q15 
K 9.91 10.92 0.390 0.430 
R 11.43 11.58 0.450 0.456 
U 11.43 11.58 0.450 0.456 
V 1.07 1.21 0.042 0.048 
W 1.07 1.21 0.042 0.048 
X 1.07 1.42 0.042 0.056 
Y 0.00 0.50 0.000 0.020 

AA 2.34 2.71 0.088 0.107 

MilLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 11.18 11.68 0.440 0.460 
C 1.52 2.03 0.060 0.080 
0 0.51 0.76 0.020 0.030 
01 0.51 0.786 0.020 00~9-
F 1.81 2.41 0.075 0.095 

K-+ 127 Bse 0.050 BSC 
H 1.07 1.47 004~+~ f-t-Pl1.1 11.68 0.440 0.460 
N 1.27 ___ ~.05.!l..LQ~~ 



-------------- 4O-PIN PACKAGES --------------

PLASTIC 
CASE 711-03 

k::: :::::::: ::::: :::lJ 
14 A ~I C CL~ 

~ J~~ Jl. '-or-

I i 

jLD 

PlANE 

NOTES: 
1. POSITIONAL TOLERANCE OF LEADS ID}, SHALL BE 

WITHIN 0.25 mm 10.0101 AT MAXIMUM MATERIAL 
CONDITION, IN RELATION TO SEATING PLANE 
AND EACH OTHER. 

2. DIMENSION L TO CENTER OF LEADS WHEN 
FORMED PARALLEL. 

3. DIMENSION B DOES NOT INCLUDE MOLD FLASH. 

NOTES: 
1. DIMENSION rn IS DATUM. 
2. POSITIONAL TOLERANCE FOR LEADS: 

Ictl 0.2510.01011911 T 1 A@l1 
3. IIJ IS SEATING PLANE. 
4. DIMENSION "L" TO CENTER OF LEADS WHEN 

FORMED PARALLEL. 
5. DIMENSIONING AND TOLERANCING PER ANSI 

YI4.5, 1973. 

CERAMIC 
CASE 715-05 

MOTOROLA HCA6000DMI AD 
12-5 

DIM 
A 
B 
C 
D 
F 
G 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 51.69 52.45 2.035 2.065 
B 13.72 14.22 0.540 0.560 
C 3.94 5.08 0.155 0.200 
D 0.36 0.56 0.014 0.022 
F 1.02 1.52 0.040 0.060 
G 2.54 BSC 0.100 BSC 
H 1.65 2.16 0.065 0.085 
J 0.20 0.38 0.008 0.015 
K 2.92 3.43 0.115 0.135 
L 15.24 BSC 0.600 BSC 
M 0° 15° 0° 15° 
N 0.51 1.02 0.020 0.040 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
50.29 51.31 1.980 2.020 
14.63 15.49 0.576 0.610 
2.79 4.32 0.110 0.170 
0.38 0.53 0.015 0.021 
0.76 1.52 0.030 0.060 

2.54 BSC 0.100 BSC 
0.20 0.33 0.008 0.013 
2.54 4.57 0.100 0.180 

14.99 15.65 0.590 0.616 
10° 10° 

1.02 1.52 0.040 0.060 

• 
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-------------- 44~PINPACKAGES ---,-----,--....,.....".-.,.--,.----,-..,-

NOTES: 

PLASTIC 
CASEmA-'01 

1. DIMENSIONS RAND U DO NOT INCLUDE MOLD 
FLASH. 

2. DIMENSIONING AND TOLERANCING PER ANSI 
YI4.5M. 1982. 

3. CONTROLLING DIMENSION: INCH 

~--------... ) 

I~~--' ------L--------~ 
NOTES: 

1. DIMENSIONS A ANO L ARE DATUMS AND 
l±iIS A DATUM SURFACE. 

2. POSITIONAL TOLERANCE FOR TERMINAL 
01 (22 PLACES I: 
1-$-10.13 (0.0051 @I T I A ®IL ®I 
FOR TERMINAL 02 (22 PLACESI: 
It I 0.13 (0.005) @I TIL ®I A ®I 

CERAMIC 
CASE 788-01 

3. DIMENSIONING AND TOLERANCING PER 
ANSI Y14.5M. 1982. 

4. CONTROlliNG DIMENSION: INCH. 

MOTORPLAHCA~PMI AD 
12.6 

"i,f' 
"'" ~~ .,."' ""lit .1' 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 17.40 17.65 0.685 0.695 
B 17.40 17.65 0.685 0.695 
C 4.19 4.57 0.165 0.180 
D 0.64 1.01 0.025 0.040 
E 2.16 2.79 0.085 0.110 
F 0.33 0.53 0.013 0.021 
G 1.27 esc 0.050 esc 
H 0.66 0.81 0.026 0.032 
J 0.13 0.38 0.005 0.015 
K 14.99 16.00 0.590 0.630 
R 16.51 16.68 0.650 0.656 
U 16.51 16.66 0.650 0.656 
V 1.07 1.21 0.042 0.046 
W 1.07 1.21 0.042 0.046 
X 1.07 1.42 0.042 0.046 
Y 0.00 0.50 0.000 0.020 

AA 9.86 10.33 0.388 0.407 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 16.26 16.76 0.640 0.660 
C 1.65 2.15 0.065 0.085 
D 0.51 0.76 0.020 O,~ 
Dl 0.51 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 I 1.52 0.040 0.060 
L 16.26 T 16.76 0.640 0.660 
N 1.40 T 1.90 0.055 0.D75 



-------------- 48-PIN PACKAGES --------------

PLASTIC 
CASE 767-02 

~-----------------A------------------~ 

NOTES: 
1 []J IS END OF PACKAGE DATUM PLANE. 

ITJ IS BOTH A DATUM AND SEATING 
PLANE. 

2. POSITIONAL TOLERANCE FOR LEADS 1 
AND 48: 
I" I 0.51 10.0201 I T I B @) I R I 
POSITIONAL TOLERANCE FOR LEAD 
PATTERN: 
1.10.251001011 T I B @)I 

t--{J 
I . m 

3. DIMENSION B DOES NOT INCLUDE MOLD 
FLASH. 

4. DIMENSION L IS TO CENTER OF LEADS 
WHEN FORMED PARALLEL 

5. DIMENSIONING AND TOLERANCING PER 
ANSI Y145, 1982. 

6. CONTROLLING DIMENSION INCH. 

] I B 

CERAMIC 
CASE 740-02 

Wi~'_'-I-I-I-I'J'JUi-U-n~ ; ~ 
JLi I Iii iii I Iii I I i j, ,~ ~ ~\ 

o ITJ ~GI- K ~I,f-J ~ ~M 
1- L --j 

NOTES: 
1. DIMENSION [B IS DATUM. 
2. PDSTIONAL TOLERANCE FOR LEADS: 

1-$-1.0 0,2510,0101@ITIA@1 

3.ITJ IS SEATING PLANE. 
4. DIMENSION "L" TO CENTER OF LEADS 

WHEN FO RMED PARALLEL. 
5. DIMENSIONING AND TOLERANCING PER 

ANSI Y14.5, 1973. 

MOTOROLA HCA6000DM/AD 
12-7 

DIM 
A 
B 
C 
0 
F 
G 
H 
J 
K 
L 
M 
N 

DIM 
A 
B 
C 
0 
F 
G 
J 
K 
L 
M 
N 

MILLIMETERS INCHES 
MIN MAX MIN MAX 

61.34 62.10 2.415 2.445 
13.72 14.22 0.540 0.560 
3.94 508 0.155 0.200 
0.36 0.55 0.014 0.022 
1.02 1.52 0.040 0.060 

2.54 BSC 0.100 BSC 
1.19 BSC 0.070 BSC 

0.20 0.38 0.008 I 0.015 
2.92 3.42 0.115 0.135 
15.24 BSC 0.600 BSC 
00 15° 00 I 150 

0.51 1.01 0.020 I 0.040 

MILLIMETERS INCHES 
MIN MAX MIN MAX 

60.35 61.57 2.376 2.424 
14.63 15.34 0.576 0.604 
3,05 4,32 0,120 0.160 
0.381 0.533 0.015 0.021 
0.762 1.397 0.030 0.055 

2.54 Bse 0.100 BSC 
0.203 0.330 0.008 0.013 
2.54 4.19 0.100 0.165 

14.99 15,65 0.590 0.616 
00 100 00 100 

1.016 1.524 0.040 0.060 

• 



• 

-------------- 68-PIN PACKAGES --------------

CERAMIC 
CASE 760A-02 

P 01 
-T- 02 -lrDET. U 

-t - r- [ET ..... ~ ........... .......,...,...,...,.n-n.n......,...H1-I"< 

A 

NOTES: 
1. DIMENSIONS A AND R ARE DATUMS AND 

T IS A DATUM SURFACE. 
2. POSITIONAL TOLERANCE FOR TERMINAL 

~CES: 
toi5100101 @ I T I A ® I R ® I 

FOR TERMINAL 1021 34 PLACES: 

I t I 0.25100101 @ I T I A ® I R ® I 

t 60 

-II-G r 01 & 02 0-
DETAILU 1 

3. DIMENSION H PROVIDES THE SIZE FOR 
BOTH THE PAO LENGTH AND THE THREE 
CORNER NOTCHES. 

4. DIMENSIONING AND TOLERANCING PER 
ANSI YI4.5M. 1982. 

5. CONTROLLING OIMENSION INCH. 

PIN GRID ARRAY 
CASE 765A-02 

~ n G
K~ .r~-@-@-o -@-@-o-@-@-o-o-t--+--J 

@@@@@@@@o 

@@@ 

@@ 

F @@ 

~
A E@@ 

o @@ 

c @@@ @@@ 

L--_ d 1 B @@@@@@@@@@ 
A @@@@@@@@@@ 

I"",-----B 'I ~I:= Too I 2 3 4 5 6 7 8 9 10 

PIN AI 

NOTES: 
I. DIMENSIONS A ANO B ARE DATUMS AND 

IT] IS DATUM SURFACE. 
2. POSITIONAL TOLERANCE FOR LEADS 

168 PLACESI: 
i+ I <b 0.13 100051 @ I T I A ® I B ® I 

3. DIMENSIONING AND TOLERANCING PER 
ANSI Y145M. 1982. 

4. CONTROLLING DIMENSION: INCH. 

MOTOROLA HCA6000DM/AD 
12-8 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 

A 23.88 24.38 0.940 0.960 
C 1.75 2.06. 0.069 0.081 

01 0.81 0.99 0.032 0.039 
02 0.81 0.99 0.032 0.039 
F 2.03 2.28 0.080 0.090 
G 1.27 BSC 0.050 BSC 
H 1.14 1.39 0.045 0.055 
N 1.52 1.77 0.060 0.070 
R 23.88 24.38 0.940 0.960 

MILLIMETERS INCHES 
DIM MIN MAX MIN MAX 
A 26.67 27.17 1.050 1.070 
B 26.67 27.17 1.050 1.070 
C 1.96 2.59 0.077 0.102 
D 0.43 0.60 0.017 0.024 
G 2.54 BSC 0.100 Bse 
K 4.32 4.82 0.170 0.190 
L 1.02 1.52 0.040 0.060 
N 1.78 2.28 0.070 0.090 
V 1.68 2.64 0.066 0.104 



------------68-PIN PACKAGES (Continued) ------------

NOTES: 

PLASTIC 
CASE 779A-01 

1. DIMENSIONS RAND U DO NOT INCLUDE MOLD 
FLASH. 

2. DIMENSIONING AND TOLERANCING PER ANSI 
Y14.5M,1982. 

3. CONTROLLING DIMENSION: INCH 

MOTOROLA HCA6000DM/AD 
12-9 

DIM 
A 
8 
C 
D 
E 
F 
G 
H 
J 
K 
R 
U 
V 
W 
X 
Y 

AA 

MILLIMETERS INCHES 
MIN MAX MIN MAX 
25.02 25.27 0.985 0.995 
25.02 25.27 0.985 0.995 
4.19 4.57 0.165 0.1ao 
0.64 1.01 0.025 0.040 
2.16 2.79 0.085 0.110 
0.33 0.53 0.013 0.021 

1.27 BSC 0.050 BSC 
0.66 0.81 0.026 0.032 
0.13 0.38 0.005 0.015 

22.61 23.62 0.890 0.930 
24.13 24.28 0.950 0.956 
24.13 24.28 0.950 0.956 

1.07 1.21 0.042 0.048 
1.07 1.21 0.042 0.048 
1.07 1.42 0.042 0.056 
0.00 0.50 0.000 0.020 

17.48 17.95 0.688 0.707 

• 



• 

-..;....---------..;....---- 84-PIN PACKAGES -----....;...------....;...-

NOTES: 
1. OIMENSIONS A AND e ARE DATUMS AND T IS 

A DATUM SURFACE. 
2. POSITIONAL TOLERANCE FOR LEADS: (84 PLI 

It I q,0.13 {0.0051 <9/ T I A ® Ie ® I 

141------8------------ ~ 
NOTES: 

1. DIMENSIONS A AND B ARE DATUMS AND T IS 
A DATUM SURFACE. 

2. POSITIONAL TOLERANCE FOR TERMINAL D 
(84 PLI 

rJl-gT5(o.01019TI~®1 

1 
I 

i 
A 

PIN GRID ARRAY 
CASE 193-01 

K ~ ® ® ® ® ® ® ®.~-6-lJ.-.L. 
J ® ® ® ® ® ® ® (Oo\-lOl~-J.-..:;:­
H®®®®®®®®®® 
G ®®® ®®® 
F®®® ®®® 
E®®® ®®® 
D®®® ®®® 
c®®®®®®®®®® 
B®®®®®®®®®® 
A~®®®®®®®®~ 

1234517891D 

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

4. CONTROLUNG DIMENSION: INCH. 

CERAMIC 
CASE 794-01 

t 
F 

t 

[ D2 
DET.R 

G 

t 
f 

t 

q 
~D1.D2 

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

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

5. CONTROLUNG DIMENSION: INCH. 

DETAIL;f 

MOTOROLA HCA6000DM/AD 
12-10 

I DIM 
A 
B 
C 
D 
G 
K 
l 

DIM 
A 
B 
C 
D 
F 
G 
H 

MIWMETERS INCHES 
MIN MAX MIN MAX 
26.62 27.22 1.048 1.072 
26.72 27.22 1.048 1.072 
2.03 2.59 0.080 0.102 
0.43 0.58 0.017 0.023 

2.54 esc 0.100 esc 
4.27 I 4.87 0.168 0.192 
1.02 1.52 0.040 0.060 

MIlUMETERS INCHES 
MIN MAX MIN MAX 
28.83 29.66 1.135 1.168 
28.83 29.66 1.135 1.168 
1.52 2.03 0.060 0.080 
0.53 0.71 0.021 0.028 
0.64 2.41 0.025 0.095 

1.27 esc 0.050 BSC 
1.07 I 1.47 0.042 0.058 



-------------- 124-PIN PACKAGES --------------

PIN GRID ARRAY 
CASE 789-01 

n 
~K .--=- :=-; 

N .@@@@@@@@@~ 

A 

I. 
~ 

B 

NOTES: 
1. A ANO BARE OATUMS ANO -T- IS A 

OATUM SURFACE. 
2. POSITIONAL TOLERANCE FOR LEAOS 

(124 Pl): 
I-$-I <1>0.13 (0.005) @I T I A 0)1 B ®I 

M @@@@@@@@@@@.~~-. 
L @@@@@@@@@@@~I. 1 
K @@@@ @@@@ G 
J @@@ @@@ 
H @@@ @@@ 
G @@@ @@@ 
F @@@ @@@ 
E @@@ @@@ 
o @@@@ @@@@ 
c @@@@@@@@@@@@@ 
B@@@@@@@@@@@@@ 
A O@@@@@@@@@@@. 

I Z 3 4 5 6 7 8 9 10 11 12 13 

3. DIMENSIONING ANO TOLERANCING PER 
ANSI Y14.5M. 1982. 

4_ CONTROLLING DIMENSION: INCH. 

MOTOROLA HCA6000DMI AD 
12-11 

II • I I 

I I 
II 

DIM 
A 
B 
C 
D 
G 
K 
L 
N 
V 

I I 
I II I 

I I I 

I I I 

MILLIMETERS INCHES 
MIN MAX MIN MAX 

32.89 33.65 1.295 1.325 
32.89 33.65 1.295 1.325 

2.06 2.56 0.081 0.101 
0.43 0.48 0.017 0.019 

2.54 BSC 0.100 BSC 
3.56 4.06 0.140 0.160 
1.02 1.52 0.040 0.060 
1.78 2.29 0.070 0.090 
099 2.13 0.039 0.084 

.. 



• 

2-MICRON MACROCELL ARRAY PACKAGE AVAILABILITY 

Array Type 

Package Type* HCA6206 HCA6212 HCA6225 

16-pin PDIP Now 

28-pin PDIP Now Now 

28-pin HDIP Now Now 

28-pin LCC 0 0 

28-pin PLCC 0 0 

4O-pin PDIP Now Now Now 

4O-pin HDIP Now Now Now 

44-pin LCC 0 Now Now 

44-pin PLCC 0 0 0 

48-pin PDIP 0 0 

48-pin HDIP 0 0 

52-pin LCC 0 0 

52-pin PLCC 0 0 

68-pin LCC 0 Now 

68-pin PLCC 0 0 

68 PGA 0 Now 

Low-cost 68 PGA 0 0 

84-pin LCC Now 

84-pin PLCC 0 

84 PGA Now 

Low-cost 84 PGA 

124-pin LCC 0 

124-pin PLCC 0 

124 PGA Now 

Low-cost 124 PGA 0 

*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 

o Check with your local sales office for availability 

MOTOROLA HCA6000DM/AD 
12-12 

HCA6238 

Now 

0 

Now 

0 

Now 

0 

Now 

0 

0 

0 

Now 

0 

HCA6248 

Now 

0 

Now 

0 

Now 

0 

Now 

0 

0 

0 

2 options 

0 



Array Type 

HCA6206 

HCA6212 

HCA6225 

HCA6238 

2-MICRON MACROCELL ARRAY PACKAGE FEATURE SUMMARY 

Package Input-Only Pins 

016PDIP1 2 

028PDIP1 4 
028HDIP1 
028-LCC1 
028-PCC1 

O4OPDIP1 4 
040HDIP1 

044-LCC1 4 
044-PCC1 

028PDIP1 2 
028HDIP1 
028-LCC1 
028-PCC1 

O4OPDIP1 2 
O4OHDIP1 

044-LCC1 4 
044-PCC1 

048HDIP1 7 

052-LCC1 
052-PCC1 

068-LCCO 17 
068-PCCO 
068-PGAO 
068LPGAO 

O4OPDIP1 2 
O4OHDIP1 

044-LCC1 2 
044-PCC1 

052-LCC1 2 
052-PCC1 

068-LCC1 2 
068-PCC1 
068-PGA1 

084-LCC1 5 
084-PCC1 
084-PGA1 

124-LCC1 11 
124-PCC1 
124-PGA1 
124LPGA1 

068-LCC1 2 
068-PCC1 
068-PGA1 
068LPGA1 

084-LCC1 2 
084-PCC1 
084-PGA1 
084LPGA1 

124-LCC1 2 
124-PGA1 
124LPGA1 

I/O Pins VDD Pins VSS Pins 

11 1 1 

21 1 1 

33 1 1 

33 1 1 

21 2 2 

33 2 2 

35 2 2 

36 2 2 

To Be Determined 

42 4 

33 2 

37 2 

45 2 

61 2 

74 2 

76 6 

61 2 

n 2 

93 4 

MOTOROLA HCA6000DM/AD 
12-13 

4 

2 

2 

2 

2 

2 

6 

2 

2 

4 

Dedicated 
Test Pins 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Unconnected 
Pins 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

24 

0 

0 

20 

• 



Array Type 

HCA6248 

II 

2-MICRON MACROCELLARRAY PACKAGE·FEATURE·SUMMARY 
(Continued) 

Package Input-Only Pins 

068-LCCO 29 
068-PCCO 
068-PGAO 
068LPGAO 

084-LCCO 35 
084-PCCO 
084-PGAO 
084LPGAO 

124-LCCO 53 
124-PCCO 
124-PGAO 
124-PGA1 
124LPGA1 

I/O Pins VDD Pins 

30 4 

38 4 

54 8 

MOTOROLA HCA6000DM/ AD 
12-14 

Dedicate~ 

VSS Pins Test Pins 

4 1 

6 1 

8 1 

Unconnected 
Pins 

0 

0 

0 



3-MICRON MACROCELL ARRAY PACKAGE AVAILABILITY 

Array Type 

Package Type* HCA6306 HCA6312 

28-pin PDIP Now Now 

28-pin HDIP Now Now 

4O-pin PDIP Now Now 

4O-pin HDIP Now Now 

44-pin LCC Now Now 

44-pin PLCC Now Now 

48-pin PDIP 0 

48-pin HDIP 0 

52-pin LCC 0 

52-pin PLCC 0 

68-pin LCC Now 

68-pin PLCC 0 

68 PGA Now 

Low-cost 68 PGA 0 

84-pin LCC 

84-pin PLCC 

84 PGA 

Low-cost 84 PGA 

124-pin LCC 

124-pin PLCC 

124 PGA 

Low-cost 124 PGA 

*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 

DCheck with your local sales office for availability 

MOTOROLA HCA6000DM/AD 
12-15 

HCA6324 

Now 

Now 

Now 

Now 

0 

0 

Now 

0 

Now 

0 

Now 

0 

Now 

0 

0 

0 

Now 
(2 options) 

0 

HCA6348 

Now 

0 

Now 

0 

0 

0 

Now 

• 



Array Type 

HCA6306 

HCA6312 

HCA6324 

HCA6348 

• 

3-MICRON MACROCELL ARRAY PACKAGE FEATURE SUMMARY 

Package Input-Only Pins 

028PDIPl 4 
028HDIPl 

O4OPDIPl 4 
O4OHDIPl 

044-LCCl 4 
044-PCCl 

028PDIPl 2 
028HDIPl 

O4OPDIPl 2 
O4OHDIPl 

044-LCCl 4 
044-PCCl 

048PDIPl 7 
048HDIPl 

052-LCCO 
052-PCCO 

068-LCCO 17 
068-PCCO 
068-PGAO 
068LPGAO 

O4OPDIPl 11 
O4OHDIPl 

044-LCCl 13 
044-PCCl 

048PDIPl 15 
048HDIPl 

068-LCCl 25 
068-PCCl 
068-PGAl 

084-LCCO 33 
084-PCCO 
084-PGAO 
084LPGAO 

124-LCCO 55 
124-PGAO 
124-PGAl 
124LPGAl 

084-LCCO 35 
084-PCCO 
084-PGAO 
084LPGAO 

124-LCCO 53 
124-PCCO 
124-PGAO 

1/0 Pins VDD Pins VSS Pins 

21 1 1 

33 1 1 

33 1 1 

21 2 2 

33 2 2 

35 2 2 

36 2 2 

To Be Determined 

42 4 

24 2 

22 4 

24 4 

34 4 

38 6 

56 6 

38 4 

54 8 

MOTOROLA HCA6000DMI AD 
12-16 

4 

2 

4 

4 

4 

6 

6 

6 

8 

Dedicated 
Test Pins 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

Unconnected 
Pins 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



• 
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I 

II Introduction to Motorola CMOS Macrocell Array~ 

• Option Flow 

• Design Considerations 

a Timing Considerations 

• Power Consumption 

• Cell Counts 

• Design for Testability 

• Electrical Characteristics 

• Definitions of Specifications 

• Base-Array Data Sheets 

• Macrocell Data Sheets 

lEI Packaging 

( 




