TSC375
_SER/ELA Shift Register

580 Pleasant Siraset 0

Wateriown, MA 02172 L85 e 4-Bit

{617) 924.9280 —_— e ——
Features ® 3IMHr TYPICAL SHIFT RATE

® CAN BE USED AS FOUR INDEPENDENT “D”
& 35 WORST CASE NQISE IMMUMNITY CLOCKED ELIP-FLOPS
® SERIAL IN, SERIAL OUT, PARALLEL IN, PARALLEL s
OUT MODES General Description

® FULL SYNCHRONOUS OPERATION OF ALL DATA

The 375 4-bit shi't register i3 a universal shift register ang

IFiFLI'I'S storage dlement. It can be wed with sither serial or parellal
® JK FIRST STAGE INPUTS AND O AND O LAST STAGE imputs and either serial or parallel outputs. For increased flex-
QUTFUTS FOR EASY CASCADE OPERATION ibility, Both parallels entry enable and matter reset pirs Bré pro-
® OVERRIDING ASYMNCHRONOUS COMMON RESET vided. To facilitate serial entry and eavy cascading 1o langss
# BUFFERED CLOCK INPUT = ONLY 1 UNIT LOAD word lengths, J and K inputs have been provided as well as
uL) 0z and O3 outputs.
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Shift Register 375

Truth Tables
—_— = [— TABLE I
PE [Pp|F P K J K Qg at o4
0jF1[P2/P3| el SERIAL ENTRY 0 o 0
SERIAL ENTRY x| x|x [x |50 Tables | PE =1, MR = 1
B amd DU 0 1 Qg at tn [no change)
PARALLEL ENTRY | 0 SeeTablel | %X | X 1 1 0 Og a1 tn (toggles)
NOTE: X = Dan't Care 1 1 1
R
TABLE! D = INPUT__ | OUTPUT QAT tns ] TABLE 111 . '"‘::“E Qp at 1
PARALLEL  |(Pg Py, P2, o P3l | 10g, @), Oz, 0r Q3 SERIAL ENTRY | ConMECTED
ENTRY _ 0 0 PE=1,MA=1 o ¢
PE - ﬂ, HH - 1 1 1 ‘I 1
ROTE: A % 1) indicstet dutput viete stis: nast cloch drassgiclon,
Specifications
Ice (worst casel 48 mA @ 13V, 64 mA @ 16V
=Ty B50ms | GD0Ons | BOD ms
IfQ Functionfortppy | CP+Q= | CP+Q+ | MA-O-
NOTE: 1pn I guavantesd 1 Voo = 1 W and soros the
soplicable fms rafge with the outpui lpeded with 3 urdy
bpedn
Sav page 17 lTor slectrical Jumemary dats,
Switching Time Waveforms
Clpek 16 Ousut Deleys #nd Clock Pulie Wig, Seup iyl srd Hold [ip] Time for Serig! Decs (2 sng K}
and Parslie’ Dot (Pg, Py, Poand Pyl
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OTHER CONDITIONS: J=FE« MR = H Y SR T |
E=L Wil e e
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Mster Rpet Pulie Width, Matter Reott to QOutpet Dalsy ﬂ jt_jﬁ

wnd Masier Meset to Clock Recowvery Tiore,
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B o OTHER CONDITIONS: MR=H
*J & K SETUF TIME AFFECTS Qg ONLY
}_'n“ih
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OTHER CONDITIONS: FE=L
Po=Py =Pz p3eH ourmn T ke

NOTE: The ihaded areas inglcats when the inpul & EemITTed OTHER CONDITIONS: #MR=H J=K=|
te chanpe for redicisble cutpul perfnmencs. Pg=Fy=PyefysH
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Switching Time Waveforms (contd.)
TIMING REQUIREMENTS

The following timing requirements aocly acress the applicable
temperature range and Voo spresd:

Shift Register 375

SETUP TIME it vve minimum time required for the logic
level 1o be present at the logic inpul prior to the g'ack
trancition from LOW to HIGH in order for the flip-flops to
responos

RELEASE TIME iz the minimum time that the logic level it

CLOCK PULSE WIDTH (CP} SO0 o min, :
DATA INPUT SETUP TIME s (DATAI 210 rs min. 'I‘qu':'-'d L1 hwp"'-ﬂl'll :‘Il. the Iﬂ"‘: 1i7=1]] ‘H.I'.F the clock transi-
DATA INPUT RELEASE TIME ¢, (DATA) Orsmin, o0 from LGW to HIGH in order for the flip-fiops 10 respond
PE INPUT SETUP TIME ty [PE} 250 ns min, RECOVERY TIME is defined as the minimum time reguired
PE INPUT RELEASE TIME ¢, (PE| 0 rs min. between the end of the Reset pulse and the clock transition
MF PULSE WIDTH tpy (MR 300 rs min, from LOW 1o HIGH in order to recognize and transfer HIGH
MF RECOVERY TIME trge (MR) 220 rs min data to the O outputs.
Leading Table

PINS FUNCTION LOADING

1K, Pg Py,

Py P3 Data Inputs 1UL

L Master Resen 1 UL

PE Paraliel Enable 1UL

P Clock 1 Ui

Qg Oy, Oz,

Q3. Al Cutputs 3 UL

Typical Performance Characteristics

INPUT CURRENT CUTFUT CURRENT VS, DUTPFUT VOLTAGE
WE. INPUT VOLTAGE OUTPUT HIGH OUTPUT LOW
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Typical Applications

The HINIL 375 4-bit shif register is & universal shift register/
storage register. It consists of four masterslave type D flip-
flops end some gating cirouits to make the device more flexible,
The flip-flops are designed so that they will only change ona
lewwr-to-high transition of the clock signal. The D inpurs of the
flip-flops can be logically connected in one of two ways, deter-
mingd by the state of the PE input. When PE is low, the inputs
art controlied by the state of Pg, Py, P2, and P3 inputs. Thus
with FE low, the flip-flops are loaded directly through the pars-

llel inputs. When PE is high, the D inputs of stages Q. O3, ang
Oy are connected to the outputs of Qg Oy, and Q2 respec-
tively. The input of Qg is connected through suitable gating 10
provide JE. Thur with PE high, the 375 operates 2z a thif:
right shift register. The MA input resets all flip-fiops regardiess
of the clock and cther input states. By wiring J and K together
thit set of inputs becomes a type D input for ey serial input,
For similar reasons, a complementary outpul has been provided
on the Last flip-llop.
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Typical Applications (contd.)

Shift Register 375

EIGHT BIT LEFT/RIGHT SHIFT REGISTER
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This g ter uses the PE oin 1o select a left shift or a right shift
rracde. IF ths gt 5 high, e normal shificight aperation &
performed. 1f PE is low, the JK inouts are overriden and the

flip-flops are loaded [through the parallel snpuis| by the ot
puts of the follocwing Tiin-Tlop, which codresponds 1o & shifilef
=i g 1=

SEVEN BIT PARALLEL TO SERIAL CONVERTER
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Thiz circust operates with a continugws logic low on the Py
input, Thus when the flip-flops ane loaded through the paraliel
inguts, at least one of them will be in the low siote and the
outow! of the 322 will be forced high. This disables PE so
further inputs will be thraugh the serial JK insuts. Since bath
of these inputs sre high, sech clock pulse will load & logic
OME into the front end of the register. Thus the informatian

previgusly loaded in the Tlip-flops will be shifted oun, bat-by bit,
unfil the "0 ban Isaded through P reaches 05, The last b of
cata iz now ot O [and hence the entire even-bit ward has Been
shifted outl, and the 322 is now in 8 logie ZERD state. The
et clock pulte will thus losd anather geven-bit word into the
parallel bnputs ang the Cyole will begin dgain.
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