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The 4-bit register features parallel and seria inputs, parallel outputs, mode control, and two clock inputs. The register
has three mode operation:

e Pardlel (broadside) load
» Shift right (the direction Q4 toward Qp)
e Shift left (the direction Qp toward Qa)

Parallel loading is accomplished by applying the four bits of data and taking the mode control input high. The datais
loaded into the associated flip-flops and appears at the outputs after the high-to-low transition of the clock-2 input.
During loading, the entry of serial dataisinhibited. Shift right is accomplished on the high-to-low transition of clock-1
when the mode control islow; shift left is accomplished on the high-to-low transition of clock-2 when the mode control
is high by connecting the output of each flip-flop to the parallel input of the previous flip-flop (Qp to input C, etc.) and
serial datais entered at input D. The clock input may be applied commonly to clock-1 and clock-2 if both modes can be
clocked from the same source. Changes at the mode control inputs are low; however, conditions described in the last
three lines of the function table will also ensure that register contents are protected.
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Function Table

Inputs Outputs
Mode Clocks Serial Parallel On o Qc o
control 2(L) 1(R) A B C D
H H X X X X X X Qro Qeo Qco Qoo
H 1 X X a b C d a b c d
H ! X X Qg* Qc* Qo* d Qsgn Qcn Qon d
L L H X X X X X Qnro Qso Qco Qoo
L X ! H X X X X H Qan Qgn Qcn
L X ! L X X X X L Qan Qgn Qcn
1 L L X X X X X Qao Qeo Qco Qo
! L L X X X X X Qo Qso Qco Qoo
! L H X X X X X Qro Qeo Qco Qoo
1 H L X X X X X Qro Qso Qco Qoo
1 H H X X X X X Qo Qro Qco Qoo
Notes: 1. H; high level, L; low level, X; irrelevant

2. t; transition from low to high level

3. 1; transition from high to low level

4. ato d; the level of steady-state input at inputs A, B, C, or D, respectively.

5. Qao to Qpo; the level of Qa, Qs, Qc, or Qp, respectively, before the indicated steady-state input conditions

were established.
6. Qan to Qpn; the level of Qa, Qs, Qc, or Qp, respectively, before the most-recent (1) transition of the clock.
7. *; Shifting left require external connection of Qg to A, Qc to B, and Qp to C. Serial data is entered at input D.

Block Diagram
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Absolute Maximum Ratings

Item Symbol Ratings Unit
Supply voltage Vce 7 \%
Input voltage ViN 7 \%
Power dissipation P 400 mwW
Storage temperature Tstg —65 to +150 °C

Note: Voltage value, unless otherwise noted, are with respect to network ground terminal.

Recommended Operating Conditions

Iltem Symbol Min Typ Max Unit
Supply voltage Vee 4.75 5.00 5.25 \%
Output current low — — 400 MA
loL — — 8 mA
Operating temperature Topr -20 25 75 °C
Clock frequency felock 0 — 25 MHz
Clock pulse width tw (cK) 20 — — ns
Setup time tsu 20 — — ns
Hold time th 10 — — ns
Enable time 1 tenable 1 20 — — ns
Enable time 2 tenable 2 20 — — ns
Inhibit time 1 tinhibit 1 20 — — ns
Inhibit time 2 tinhibit 2 20 — — ns

Electrical Characteristics
(Ta=—-20t0 +75°C)

Item Symbol min. typ.* max. Unit Condition
ViH 2.0 — — \Y
Input voltage
V||_ _— —_— 0.8 Vv
Vou 27 o . v Vee =475V, Viu=2V,V,.=08V,
lon = —400 PA
Output voltage Vo, — — 0.4 v lou=4mA [Vec=475V, V=2V,
— — 0.5 loo.=8mA | ViL=0.8V
liH — — 20 LIA Vee = 5.25 V,V, = 2.7V
Input current I — — -0.4 mA Vec=5.25V,V, =04V
I — — 0.1 mA Vee=5.25V,V, =7V
S:rcr’zr']f"c“'t output los -20 — 100 | mMA | V=525V
Supply current** lcc — 13 21 mA Veec=5.25V
Input clamp voltage Vik — — -15 \% Veec =4.75V, Iy =-18 mA

Notes: *Vcc =5V, Ta=25°C
** |cc is measured with all outputs and serial input open; A, B, C, and D inputs grounded; mode control at 4.5 V;
and momentary 3 V, then ground, applied both clock inputs.

Switching Characteristics
(VCC =5V, Ta= 25°C)

Item Symbol min. typ. max. Unit Condition
Maximum clock frequency fmax 25 36 — MHz
t — 18 27 ns CL=15pF, RL=2kQ
Propagation delay time P - P -
tpHL — 21 32 ns
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Clock Enable / Inhibit Times

Serial
Input

ViH

/ ViL
Mode
Control \ 1.3V / 1.3V \
Input Vi
t enable 1 t inhibit 1
ViH
Clock1 J 1.3V 1.3V
Input Vi
t inhibit 2 t enable 2
ViH
Clock2 1.3V 1.3V /
Input \ Vi
Vo
QA Output / \ / \
VoL

Testing Method

Test Circuit

Vee Output
o]

o]
4.5V
RL Load circuit 1
| : 5 CL 5
nput Serial Input ; 7‘_|/; ;
P.G. T ° Mode Control B R
Zout = 50Q S —CKi Output
';, —o> CK2
< QB Same as Load Circuit 1. |
Input ‘%’ A Output
[ s ;
P.G. 3 Qc Same as Load Circuit 1. |
Zout = 50Q [92] C OUtpUt
D
7l7 QDO—T—{ Same as Load Circuit 1. |
GND

Notes: 1. C, includes probe and jig capacitance.
2. All diodes are 1S2074(H).
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Testing Table

From Inputs Outputs
Item input to Mode | Serial
output CK-1] CK-2 control | Inputs A B c D Qa Qe Qe Qo
¢ CK-1 - Q IN 45V ov IN 45V |45V |45V |45V | OUT | OUT | OUT | OUT
"l ck2-0Q |45V IN 45V | 45V | IN IN IN IN | OUT | OUT | OUT | ouT
tpLH CK-1 - Q IN 45V ov IN 45V |45V |45V |45V | OUT | OUT | OUT | OUT
tPHL CK-2 - Q |45V IN 45V 45V IN IN IN IN OUT | OUT | OUT | OUT
Waveform
trim trmL tw (data)
3V
Dat 90%  90% / \
ata 1.3V 1.3V 1.3V
Input . . / \
1 10% 10% oV
« oty |« ot
tou PN NN PR
— 3V
Clock1 or 2
Input 1.3V f1.3v 1.3V
tw (ck) oV
VoH
Outputs
QA, QB, QC or QD 1.3V 1.3V
VoL
tpHL tpLH

Note:

Input pulse; trn, trh < 10 ns, Data PRR = 500 kHz, Clock PRR =1 MHz,
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Package Dimensions

JEITA Package Code | RENESAS Code | PreviousCode | MASSTypl |
P-DIPH-6. 3510, 2-2 54 | PROPDOMMAB-E | OP-14AY | os7g |

Denarision (o MEmatsm
Sr=sct [ 0tin | Nom [ Maoc
o | — | 762 | —
0 | — [ 192 [20.32
E|—[|63]74
A | =] — 508
A oS — [ —
bp | 0.40] 0.48 | 0.56
bs | — [130] —
¢ 1019]025]0.31
vlorl—115

[P e | e |220(254(279
£ | —]—1239
L |asa| — | —
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