
UNIVERSAL 
4-BIT SHIFT REGISTER

MC9300/MC8300 series

MC9300L*
MC8300L,P*

Inpu t Loading F acto r
J , K , M R , DpQ, Dp-j, Dp2» Dp3 = 1 
PE  = 2 .3  
C lo ck  = 4

O utput Loading Facto r = 6
To ta l Pow er D issipation  = 300  mW typ/pkg
Propagation D elay T im e  = 25 ns typ

This serial/parallei shift register consists of four flip-flops 
operated in the synchronous mode. Functions available are 
shift left,shift right,serial-to-serial,parallel-to-parallel, serial 
to-parallel, and parallel-to-serial conversion.

This device operates on the positive-going edge of the 
clock pulse in both the serial and parallel mode. The device 
includes an internal clock buffer, input clamp diodes to re
duce ringing, Q outputs for all four stages, Q output for the 
last stage, synchronous parallel entry, and an asychronous 
master reset. The J and K inputs are available, and may be 
tied together to produce a D input.

INPUT and OUTPUT LOADING FACTORS 
with respect to MTTL and MDTL families

F A M IL Y

M C 8300
IN P U T

L O A D IN G
F A C T O R

M C 8 3 00
O U T P U T

L O A D IN G
F A C T O R

M C 8300 1.0 6
M C 400 1.0 5 .45
M C 2000 0.6 4 .5
M C 3000 0.7 4 .25
M C 4000 1.0 5 .3
M C 7400 1.0 5 .3
M C 830 * * Fan-O ut = 2 (6 .0  k ohm pullup) 

Fan-O ut = 8 (2 .0  k ohm pullup)
6.1

F A M IL Y

M C 9300
IN P U T

L O A D IN G
F A C T O R

M C 9300
O U T P U T
L O A D IN G
F A C T O R

M C 9300 1.0 6
M C500 1.06 6 .4
M C 2100 0.7 4 .25
M C 3100 0.7 3 .6
M C 4300 1.0 4 .65
M C 5400 1.0 4 .65
M C 9 3 0 * * Fan-O ut = 2 (6 .0  k ohm pullup ) 5 .6

Fan-O ut = 8 (2 .0  k ohm pullup)

* *D u e  to logic " 1 ”  state drive lim ita tio n s of the M D T L  fa m ily .

L  su ff ix  = 16-pin dual in-line ceram ic package (Case 6 2 0 ). 
P su ff ix  = 16-pin dual in-line p lastic  package (Case 6 1 2 ).
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MC9300, MC8300 (continued)
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MC9300, MC8300 (continued)

SWITCHING TIME TEST CIRCUIT

P R F  = 2 .0  M H z fo r all tests 
except PW and f s r .

2 .4  V

Th ree  pulse generators are 
required and m ust be slaved 
together to provide the w ave
fo rm s shown.

* *T h e  coax delays from  input to scope and o utp ut to scope m ust be m atched . Th e  
scope m ust be term inated  in 50-ohm  im pedance. Th e  950-ohm  resisto r and the 
scope term in ation  im pedance co nstitu te  a 2 0 :1  attenuator probe. C oax shall be 
C T-070-50  or equ iva lent.

C j  = 15 pF = to ta l parasitic capacitance, w h ich  includes probe and w iring  
capacitances.

out

SWITCHING TIME TEST PROCEDURES ( T A  = 2 5 °C ) 
( Lette rs  shown in test co lum ns refer to w aveform s.)

T E S T SYM BO L

PIN
U NDER
T E S T

INPUT OUTPUT 
Pin 12 

Q3

V A L U E
Pin 1 
MR

Pin 2 
J

Pin 3 
K

Pins 4, 5, 6 
DP0' DP1< d P2

Pin 7 
d P3

Pin 9 
PE

Pin 10 
C lock Min T y p Max Unit

Tu rn-O ff D elay , C lock to Q3 fpd+ 10,12 2 .4  V 2 .4  V Gnd 2 .4  V 2 .4  V 2 .4  V A B - 18 35 ns
Turn-O n D elay, C lock to Q3 t pd- 10,12 2 .4  V 2 .4  V Gnd 2 .4  V 2 .4  V 2 .4  V A B - 25 45 ns
M axim um  S h ift  Rate fsr 12 2 .4  V 2 .4  V Gnd 2 .4  V 2 .4  V 2 .4  V A B 15 25 - MHz
M inim um  C lock Pulse Width PW Tested during each of the above tests. - 13 35 ns
M in im um D ata In p u tS e tu p T im e  

(Serial or Parallel Inputs)
fSetup  " 1 ”  
fSetup  " 0 ”

7 ,12 F 2 .4  V Gnd 2 .4  V C Gnd D E © - 14 35 ns

M axim um  Data Input Hold T im e 
(Seria l or Parallel Inputs)

f-Hold " 1 "  
fH o ld  " 0 ”

7 ,12 F 2 .4  V Gnd 2 .4  V C Gnd D E © 0 16 - ns

M inim um  Recovery T im e , 
M R Input t rec

Tested during Data Input tgetup ar|d tH old  tesf s-
- 19 30 ns

M inim um  M R Pulse Width PW - 15 30 ns
Turn-O n D elay, M R to Q3 tpd- 1,12 F 2 .4  V Gnd 2 .4  V 2 .4  V Gnd D E - 29 45 ns
M inim um  PE  Inpu t Setup  T im e tSetup " 1 "  

ł Setup " 0 "
9 ,10 2 .4  V Gnd Gnd 2 .4  V 2 .4  V G H J © - 22 45 ns

M axim um  PE Inpu t Hold T im e f-Hold " 1 "  
fH o ld  " 0 "

9 ,1 0 2 .4  V Gnd Gnd 2 .4  V 2 .4  V G H J © 10 18 - ns

©  O utput toggles. ©  O utput does not toggle.



MC9300, MC8300 (continued)

VOLTAGE WAVEFORMS
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MC9300, MC8300 (continued)

FUNCTIONAL DESCRIPTION

1. Jand K inputs are made available on the first flip-flop of the register to provide full input logic capability without restrictions 
other than setup and release times. The simpler D type input can be obtained by wiring the J and K inputs together.

2. Parallel data inputs are provided to each stage of the register. These inputs are enabled only when the Parallel Enable is low. 
Information is transferred to the register on the positive transition of the clock. This information is shifted to the right on 
the next positive transition of the clock if the Parallel Enable is high. Shift left operation is achieved by driving the parallel 
inputs with the Q outputs of the right-adjacent stage. For this operation the Parallel Enable must be low.

3. An internal clock buffer has been included to reduce clock input loading, allowing the clock input of the register to be 
driven by a single gate.

4. The true output is provided for all stages; the complementary output is also provided for the last stage.
5. The master asynchronous reset input will clear the register independent of the conditions of the other inputs.

FUNCTIONAL DIAGRAM

m r  y

c-* _ji___n__n_n_iljljlji__n__n_n_n_n_n_n_n_fi
X

X  = V o ltage level o f unspecified  area(s) preceding or fo llo w in g  " X ”  are u n im po rtan t.
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MC9300, MC8300 (continued)


