
SiQIIDtiCS BUFFER REGISTERS I

N,F,Q P A C K A G E S

DIGITAL 8000 SERIES TTL/M SI

8200
8201
8202
8203

DESCRIPTION
The 8200/8201/8202/8203 MSI Buffer Registers are arrays 
of ten clocked " D "  flip-flops especially suited for parallel- 
in parallel-out register applications. They are also suitable 
for general purpose applications as parallel-in serial-out, 
serial-in parallel-out registers.

The flip-flops are arranged as dual 5 arrays, (8200 & 8201) 
and single 10 arrays with reset, (8202 & 8203). The true 
output of each bit is made available to the user.

The 8200 and 8202 feature true " D "  inputs. The logic 
state presented at these " D "  inputs will appear at the Q 
outputs after a negative transition of the clock.

The 8201 and 8203 feature complementing " D "  inputs 
("D "). The logic state presented at these " D "  inputs will 
invert and appear at the Q outputs after a negative going 
transition of the clock. This complementing input feature 
("D ")  permits the use of standard AN D -O R-IN VERT  
gates to achieve the AND-OR function without additional 
gate delays.

LOGIC D IAGRAMS AND TRUTH TABLES
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DIGITAL 8000 SERIES TTL/MSI ■  8200/01/02/03

LOGIC D IAGRAMS AND TRUTH TABLES (Cont'd)

ELECTRICAL CHARACTERISTICS (Over Recommended Operating Temperature And Voltage)

CH AR ACT ER IST ICS

L IM ITS TEST CO ND IT IO NS

NOTES

MIN. TYP. MAX. UNITS
“ n

8200
8202

D n
8201
8203

CLOCK OUTPUTS
RESET
8202
8203

" 1 "  Output Voltage 2.6 3.5 V 2.0V 0.8V Pulse — 800/uA 6
" 0 "  Output Voltage 0.4 V 0.8V 2.0V Pulse 9.6mA 7
" 0 "  Input Current

D n (8200, 8202) -0.1 -1.6 mA 0.4V
D n (8201,8203) -0.1 -1.6 mA 0.4V
Clock -0.1 -1.6 mA 0.4V
Reset (8202, 8203) -0.1 -1.6 mA 0.4V

" 1 "  Input Current
D n (8200, 8202) 40 juA 4.5V
B p (8201,8203) 40 HA 4.5V
Clock 40 fiA 4.5V
Reset (8202, 8203) 40 mA 4.5V

Input Voltage Rating
(All inputs) 5.5 V 10mA 10mA 10mA 10mA

Power/Current Consumption 409/77.7 580/110 mW/mA OV OV OV 11,13

Ta  = 25° C and Vcc  = 5.0V

CH A R A CT ER IST ICS

L IM ITS

T e s t  c o n d it io n s NOTES

MIN. TYP. MAX. UNITS

Propagation Delay
tQn Clock to Q 30 45 ns 8
tQff Clock to Q 25 40 ns 8
tQn Reset to Q 30 45 ns 8

Set Up Time 6 15 ns 10
Hold Time 0 ' 5 ns 12
Minimum Clock Pulse Width 12 17 ns
Transfer Rate 15 35 MHz 8
Output Short Circuit Current -20 -70 mA 9, 13

N O T E S :
1. A ll vo ltage  m easurem ents are referenced to  the  g ro un d  term i­

nal. T e rm in a ls  n o t  specifica lly  referenced are tied  to  V q £.
2. A ll m easurem ents are taken  w ith  g ro un d  p in  tied to  zero  

volts.
3. P osit ive  cu rren t is defined  as in to  the term ina l referenced.
4. P osit ive  log ic  d e fin it ion :

" U P "  Leve l =  " 1 " ,  " D O W N "  Leve l =  " 0 " .
5. P recau tiona ry  m easures sh o u ld  be taken  to  ensure  cu rren t 

lim itin g  in accordance  w ith  A b so lu te  M a x im u m  R a tin gs 
sh o u ld  the iso la tion  d io d e s becom e  fo rw a rd  biased.

6. O u tp u t  sou rce  cu rren t  is su p p lied  th ro ugh  a resistor to  
ground.

7. O u tp u t  s in k  cu rren t is su pp lied  th ro ugh  a resistor to  V q q .
8. Re fer to  A C  Te st  Figure.

9. N ot more than one output should be, shorted at a time.

10. Set U p  T im e defined as data presence before clock.
11. O u tp u ts  are in the  lo w  state fo r  th is  test.
12. H o ld  tim e  defined  as data  presence  after c lock.
13. V c c  =  5 .2 5  volts.
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DIGITAL 8000 SERIES TTL/MSI ■  8200/01/02/03

SCHEMATIC DIAGRAMS
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DIGITAL 8000 SERIES TTL/MSI ■  8200/01/02/03

AC TEST FIGURES AND WAVEFORMS

tpd FROM CLOCK TO Q

5 .0 V

TO

O U TP U TS '

2.6V

D A T A

CLO C K

OUTPUT

/  IN V E R T  F O R D  

1.6V 1.5V / \  1.5 V

— 1’1 ‘ONl-*— — 1 *OFF

IN P U T  P U L S E :
D ata  =  P .R .R .  =  7.5  M H z  
C lo c k  -  P .R .R .  -  15  M H z  
P W  =  17  n s (at 5 0 %  p o in t) 
t r “  tf -  5  n s M ax . 
A m p litu d e  =  2 .6 V .

* Re fe r to  the P in -O u ts  fo r  the  8 2 0 0 / 0 1 / 0 3  A C  Testing.

ton FROM RESET TO Q

2.6V 

i  160S1

TO
O U TPU TS

t
IN  9 1 6

C LO C K

RESET

O UTPUT

\_/ 1.6V

1.5V

•o n 1

IN P U T  P U L S E :  
A m p litu d e  - 2 . 6  V  
C lo c k : P .R .R .  =  5  M H z  
Reset: P .R .R .  =  5  M H z  
PW  =  3 0  n s (at 5 0 %  po in t) 
t r =  tf =  5  ns

•R efe r to  the P in -O u ts fo r  the 8 2 00 /0 1/ 02/ 03  A C  Testing.
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DIGITAL 8000 SERIES TTL/MSI ■  8200/01/02/03

TYPICAL APPLICATIONS

20 BIT (4 W ORDS X  5 BITS EACH) M EM O RY CELL

:°o i
:°0 2
" ° 0 3

° 0 4

°20

:°2 2  
'  ° 2 3

° 3 3
° 3 4

T o ta l Package  C o u n t  -  2 - 8 2 0 0 's

ONE OUT OF TEN -  COUNTER/D ISPLAY (SELF-CORRECTING)

Tota l Package  C o u n t  =  1 -8 202 ; 1 -8 8 8 0
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DIGITAL 8000 SERIES TTL/MSI ■  8200/01/02/03

TYPICAL APPLICATIONS (Cont'd)

M ULTIPLICATION AT 10MHz OF A  20-BIT B IN A R Y  WORD

p0 P 1 P2 P3 P4 p5 P 6 p7 p8 P9 P 10 P 11 P 12 P 13 P 14 P 15 p 16 P 17 P 18 p 19

P n =  ( X n )M  W H E R E  X n =  M U L T I P L I C A N D  --------

M  =  M  U L T IP L I E  R  c S n i*-----------  - M

T O T A L  P A C K A G E  C O U N T  =  9  P A C K A G E S  ( 4 - 8 2 0 2 'S  A N D  5 - 8 2 6 0 'S )  _____
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