MIDON

CD4094B shift-and-store bus register

Reference sheet: 8-stage serial-in, parallel-out shift register with storage latch and 3-state
outputs

midondesign.com - Parts reference - compiled 28 September 2026 from the Texas Instruments CD4094B
datasheet (PDF)

8 16 3-18V 5 MHz

shift stages, each with a pins in every package recommended supply range typical clock rate at 10 V
storage latch

The CD4094, full type number CD4094B, is an 8-stage serial shift register from the CMOS 4000 series with a storage
latch behind each stage and buffered 3-state parallel outputs. Data enters one bit at a time on the DATA pin and moves
one stage on every positive clock transition. While STROBE is high, the contents of each shift register stage pass to the
storage register. While OUTPUT ENABLE is high, the storage register appears on the eight parallel outputs Q1 to Q8; while
it is low, those outputs are open circuit, so they can share a common bus.

Signal path (block diagram)

T From serial input to parallel outputs control pin under each stage
£\ 7\ £\
® O O O @
DATA, pin 2 8-stage shift register 8-bit storage register 3-state outputs Qlto Q8
CLOCK, pin 3 STROBE, pin 1 OUTPUT ENABLE, pin 15

Pin assignment

The pinout is the same in the dual-in-line, small-outline and thin shrink small-outline packages. The parallel outputs Q1
to Q4 sit on pins 4 to 7 and Q5 to Q8 on pins 14 down to 11.

Pin Name Function

1 STROBE High: the shift register contents pass to the storage register
2 DATA Serial data input

3 CLOCK Data shifts one stage on each positive clock transition

4 Q1 Parallel output 1 (3-state)

5 Q2 Parallel output 2 (3-state)

6 Q3 Parallel output 3 (3-state)

7 Q4 Parallel output 4 (3-state)

8 VSS Ground reference

9 Qs Serial output, updated on the positive clock edge

10 Q's Serial output, updated on the next negative clock edge

11 Q8 Parallel output 8 (3-state)

12 Q7 Parallel output 7 (3-state)

13 Q6 Parallel output 6 (3-state)

14 Q5 Parallel output 5 (3-state)

15 OUTPUT ENABLE High: storage register drives Q1 to Q8; low: outputs open circuit
16 VDD Positive supply
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Function table (truth table)

Clock Output enable Strobe Data Ql QN Qs Q’'s
Rising 0 X X ocC ocC Q7 NC
Falling 0 X X oC ocC NC Q7
Rising 1 0 X NC NC Q7 NC
Rising 1 1 0 0 QN-1 Q7 NC
Rising 1 1 1 1 QN-1 Q7 NC
Falling 1 1 1 NC NC NC Q7

X = don't care. NC = no change. OC = open circuit (high impedance). QN-1 = output N takes the level of stage N-1. At each rising clock
edge the bit in stage 7 moves to stage 8 and to the QS output; Q'S follows half a clock period later, on the falling edge.

Loading a byte, step by step

1. Hold STROBE low so the outputs keep their current state while new data is shifted in.

2. Place the next bit on DATA, meeting the data setup time, then give CLOCK a positive transition.
3. Repeat for all eight bits. The first bit clocked in ends up in stage 8, the last one in stage 1.

4. Take STROBE high for at least the strobe pulse width: the eight bits pass to the storage register.
5. With OUTPUT ENABLE high, the new pattern appears on Q1 to Q8 in one step.

Cascading several devices

Two serial outputs are provided for cascading. QS changes on the positive clock edge and suits systems in which the
clock rise time is fast. Q'S carries the same information on the next negative clock edge, which keeps a chain reliable
when the clock rise time is slow. The datasheet’s remote control holding register example chains three devices: the Q'S
output of each one feeds the DATA input of the next, and all of them share CLOCK and STROBE. Two devices chained
this way give 16 latched outputs from the same three control lines.

Absolute maximum ratings

Supply voltage VDD (referenced to VSS) Input voltage, all inputs

-0.5Vto+20V -0.5Vto VDD +0.5V

DC input current, any one input Power dissipation per package

10 mA 500 mW from -55 °C to +100 °C; derate 12 m\¥//°C to 200
mW at +125 °C

Dissipation per output transistor Operating temperature TA

100 mW over the full package temperature range -55°C to +125°C

Storage temperature Lead temperature, soldering

-65 °C to +150 °C +265 °C for 10 s max. at 1.59 mm from the case

Recommended operating conditions

Supply voltage range 3 V to 18 V over the full package temperature range. The timing limits below apply at 25 °C for a
supply voltage VDD of 5V, 10 V and 15 V.

Characteristic 5V oV 15V Unit
Data setup time, min. 125 55 35 ns
Clock pulse width, min. 200 100 83 ns
Clock input frequency, max. (from dc) 1.25 25 3 MHz
Clock rise or fall time, max. 15 5 5 ps
Strobe pulse width, min. 200 80 70 ns
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When more than one device is cascaded, the clock rise or fall time for QS should not exceed the sum of the fixed propagation delay at

50 pF and the transition time of the output driving stage for the estimated capacitive load.

Static electrical characteristics at 25 °C

Characteristic 5V oV 15V Unit
Quiescent device current IDD, max. 5 10 20 pA
Output low (sink) current IOL, min. 0.51 13 3.4 mA
Output high (source) current IOH, min. -0.51 -1.3 -3.4 mA
Output voltage low VOL, max. 0.05 0.05 0.05 V
Output voltage high VOH, min. 4.95 9.95 1495 V
Input low voltage VIL, max. 15 3 4V
Input high voltage VIH, min. 3.5 7 11 VvV

Output currents are measured at an output voltage of 0.4 V, 0.5 V and 1.5 V (sink) and 4.6 V, 9.5 V and 13.5 V (source) for the three
supply voltages. At 20 V the quiescent current is 100 yA max. Input current is +0.1 pA max. and 3-state output leakage +0.4 yA max.,
both at 18 V.

Switching characteristics at 25 °C

Typical and maximum values, separated by a slash, with input rise and fall times of 20 ns, a load of 50 pF and 200 kilohm.
The input capacitance of any input is 5 pF typical and 7.5 pF maximum.

Characteristic 5V oV 15V Unit
Clock to serial output QS 300 / 600 125/ 250 95/190 ns
Clock to serial output Q'S 230 / 460 110/ 220 75/150 ns
Clock to parallel output 420/ 840 195/ 390 135/270 ns
Strobe to parallel output 290 /580 145 [/ 290 100/200 ns
Output enable to parallel output, tPHZ, tPZH 140/ 280 60/ 120 45/90 ns
Output enable to parallel output, tPLZ, tPZL 100/ 200 50/ 100 40/80 ns
Transition time tTHL, tTLH 100/ 200 50/ 100 40/80 ns
Maximum clock input frequency, min. / typ. 125/25 25/5 3/6 MHz

Packages
Package Pins Orderable examples
PDIP (N) 16 CD4094BE
CDIP (J), ceramic 16 CD4094BF, CD4094BF3A
SOP (NS) 16 CD4094BNSR
TSSOP (PW) 16 CD4094BPWR

Texas Instruments lists these package types with an operating temperature of -55 °C to 125 °C.

Typical use

The datasheet names three applications: serial-to-parallel data conversion, remote control holding registers and dual-
rank shift, hold and bus applications. In small controller projects the 4094 IC adds eight outputs for three port pins: DATA,
CLOCK and STROBE, with OUTPUT ENABLE tied high or used to blank the outputs. The STATX10 X-10 status display is an
example: its 4094 lets the processor set a row of outputs using only a few of its pins.

The outputs are logic-level drivers. At a 5 V supply the guaranteed sink current is 0.51 mA at an output voltage of 0.4V,
with 1 mA typical. Relays, lamps and brighter LEDs are therefore usually switched through a transistor or driver stage
connected to each output.

Source: Texas Instruments, CD4094B Types, CMOS 8-Stage Shift-and-Store Bus Register, data sheet SCHS063B, revised July 2003 (data
sheet acquired from Harris Semiconductor), with the package option addendum of 18 September 2026, ti.com/lit/ds/symlink/
cd4094b.pdf, retrieved 28 September 2026. Kit example: midondesign.com, STATX10 page.
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