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1. General Description

The HEF4094 is an 8-stage serial shift register. It has a storage latch associated with each stage for
strobing data from the serial input to parallel buffered 3-state outputs QPO to QP7. The parallel
outputs may be connected directly to common bus lines. Data is shifted on positive-going clock
transitions. The data in each shift register stage is transferred to the storage register when the strobe (STR
) input is HIGH. Data in the storage register appears at the outputs whenever the output enable (OE) signal
is HIGH.

Two serial outputs (QS1 and QS2) are available for cascading a number of HEF4094 devices. Serial data
is available at QS1 on positive-going clock edges to allow high-speed operation in cascaded systems
with a fast clock rise time. The same serial data is available at QS2 on the next negative going clock edge.
This is used for cascading HEF4094 devices when the clock has a slow rise time.

It operates over a recommended Vpp power supply range of 3V to 15V referenced to Vss (usually ground).
Unused inputs must be connected to Vpp, Vss, Or another input.

Features:

Wide supply voltage range from 3V to 15V
Fully static operation

5V, 10V, and 15V parametric ratings
Standardized symmetrical output characteristics
Specified from -40°C to +125°C

Packaging information: SOP16
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Ordering Information:

Reel packing specifications:

Packaging Marking Reel Boxed reel
Part number form code guantity guantity Notes
Dimensions of
4000 8000 plastic enclosure:
HEF4094BT(LX SOP16 HEF4094BT
094BT(LX) PCS/reel PCS/box 10.0mm>3.9mm
Pin spacing:1.27mm

Note: If the physical information is inconsistent with the ordering information, please refer to the actual
product.
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2~ Block Diagram And Pin Description
2.1, Block Diagram

cP  STR
asil—e
Qsz|—10
arol—a4
aPl}l—s
arz|—e

z—o
ara|—7
aPs|—14
QPs|—13
ars—12
arT—11

CE

15

Figure 1. Logic symbol

D
2 &-STAGE SHIFT 52 10
3 CP REGISTER
| [ T[T [
STR 5-BIT STORAGE
REGISTER
15 OB 3-5ETATE OUTPUTS
QFD (QF1 | QF2 | GP2 | GP4| QPS5 |(QPS | QFT
4 5 [} T 14 12 12 1N
Figure 2. Functional diagram
STAGE D STAGES 1 TO 6 STAGE T
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arPD ‘ Qr2
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Figure 3. Logic diagram
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SERIAL OUTPUT Q52 _||_|_|_|_I_|_|_|_

Figure 4. Timing diagram

2.2~ Pin Configurations

STR[ZE:C> EEJVDD
D[2] 115] OE
CP[3] 14] QP4
QPO [ 4 | 13| QP5
QP15 | 12| QP6
QP2 [6 | 111] QP7
QP3 [ 7| 10] Qs2
Vss | 8| 9] Qs1
2.3+ Pin Description
Pin No. Pin Name Description
1 STR strobe input
2 D data input
3 CpP clock input
4 QPO parallel output
5 QP1 parallel output
6 QP2 parallel output
7 QP3 parallel output
8 Vss ground (OV)
9 Qs1 serial output
10 QS2 serial output
11 QP7 parallel output
12 QP6 parallel output
13 QP5 parallel output
14 QP4 parallel output
15 OE output enable input
16 Vop supply voltage
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2.4, Function Table

Input Parallel output Serial output
CP OE STR D QPO QPn Qs1 QSs2
7 L X X z z Q6S NC
1 L X X z Z NC Q7S
1 H L X NC NC Q6S NC
7 H H L L QPn-1 Q6S NC
7 H H H H QPn-1 Q6S NC
! H H H NC NC NC Q7S

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care; Z=HIGH-impedance OFF-state;
NC=no change; 1=positive-going transition; |=negative-going transition;
Q6S=the data in register stage 6 before the LOW to HIGH clock transition;
Q7S=the data in register stage 7 before the HIGH to LOW clock transition.

3. Electrical Param

eter

3.1, Absolute Maximum Ratings
(Voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Parameter Symbol Conditions Min. Max. Unit
supply voltage Vop - -0.5 +18 Vv
DC input current Ik any one input - H0 mA
input voltage V| all inputs -0.5 Vppt+0.5 \V
storage temperature Tstg - -65 +150 C
total power dissipation Piot - - 500 mw
device dissipation P per output transistor - 100 mw
soldering temperature TL 10s SOP 260 C
3.2, Recommended Operating Conditions
Parameter Symbol Conditions Min. Typ. Max. Unit
supply voltage Vop - 3 - 15 \
ter?wrgg;g?l}re Tamb in free air -40 - +125 C
Vpp=5V 125 - - ns
data setup time tsu Vpp=10V 55 - - ns
Vpp=15V 35 - - ns
Vpp=5V 200 - - ns
clock pulse width tw Vpp=10V 100 - - ns
Vpp=15V 83 - - ns
. Vpp=5V - 1.25 MHz
clock input s Vop=10V dc i 25 | MHz
frequency
Vpp=15V - 3 MHz
_ Vpp=5V - - 15 us
C'O]fa'ilrt'is;:”d tiet, trew Vpp=10V - - 5 us
Vpp=15V - - 5 us
7/16
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VDD=5V 200 - - ns
strobe setup time tw Vpp=10V 80 - - ns
VDD=15V 70 - - ns
3.3+ Electrical Characteristics
3.3.1. DC Characteristics 1
(Tamp=25°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)
Conditions (V) Tanp=25C .
P t Symbol - Unit
arameter | >ymno Vo Vin Voo Min. | Typ. | Max. |
- 0,5 5 - - 5 uA
supply current Ibp - 0,10 10 - - 10 UA
- 0,15 15 - - 20 UuA
LOW-level 0.4 0,5 5 0.51 1 - mA
-leve
output current loL 0.5 0,10 10 1.3 2.6 - mA
15 0,15 15 3.4 6.8 - mA
4.6 0,5 5 -0.51 -1 - mA
HIGH-level | 25 0,5 5 -1.6 -3.2 - mA
output current o 9.5 0, 10 10 -1.3 -2.6 - mA
135 0,15 15 -34 -6.8 - mA
LOW-level - 0,5 5 - 0 0.05 \Y/
“leve VoL - 0,10 10 - 0 0.05 Y,
output voltage
- 0, 15 15 - 0 0.05 \Y/
level - 0,5 5 4.95 5 - \Y/
HIGH-leve Von - 0, 10 10 9.95 10 - ;
output voltage
- 0,15 15 14.95 15 - \Y/
05,45 - 5 - - 15 \Y/
.LOW-IeveI Vi 19 i 10 § i 3 v
input voltage
15,135 - 15 - - 4 \Y/
level 05,45 - 5 35 - - \Y/
_HIGH- eve Vi 1.9 i 10 7 ) ) v
input voltage
15,135 - 15 11 - - \Y/
input leakage I i 0,15 15 i i ") UA
current
OFF-state
output current loz 0,15 0,15 . ) ) H UA
htttp://www.lingxingic.com 8/16
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3.3.2. DC Characteristics 2
(Tamp=-40°C to +85°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Conditions (V) Tamp=-40C Tamp=1+85TC .
P t Symbol . : Unit
arameter ymoo Vo Vin Voo | Min. | Max. | Min. | Max. |
- 0,5 5 - 5 - 150 | uA
supply current Ibp - 0,10 10 - 10 - 300 UA
- 0,15 15 - 20 - 600 | UA
ovel 0.4 0,5 5 0.61 - 0.42 ’ mA
LOW-leve loL 05 0,10 10 15 - 11 - mA
outputcurrent
15 0,15 15 4 - 28 . mA
46 0,5 5 -0.61 - -0.42 - mA
HIGH-level | 25 0,5 5 -1.8 - -1.3 - mA
output current oH 9.5 0,10 10 -1.5 - 1.1 - mA
135 0,15 15 4 - 28 - mA
vl - 0,5 5 - 0.05 - 005 | V
. VoL - 0,10 10 - 0.05 ; 005 | V
output voltage
- 0,15 15 i 0.05 \ 005 | V
GHovel - 0,5 5 4.95 i 4.95 - v
-leve
outputvoltage | V¥ - 0,10 10 9.95 - 9.95 - V;
- 0,15 15 1495 | - | 1495 | - v
 OWdevel 05,45 - 5 ] 15 - 15 v
-leve
input voltage Vie 19 X L0 - 3 - 3 v
15,135 ! 15 - 4 - 4 v
ovel 05,45 - 5 35 - 35 - V;
HIGH-leve Vi 1,9 - 10 7 - 7 - Y;
input voltage
15,135 - 15 11 ; 11 ; v
input leakage I : 0,15 15 : +1 : 4 | uA
current
OFF-state loz 0,15 0,15 15 ] + - +2 | uA
outputcurrent
9/ 16
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3.3.3. DC Characteristics 3
(Tamp=-40°C to +125°C, voltages are referenced to Vss (ground=0V), unless otherwise specified.)

Conditions (V) Tamp=-40C Tamp=1125C .
P t Symbol . ! Unit
arameter ymoo Vo Vin Voo | Min. | Max. | Min. | Max. | —
- 0,5 5 - 5 - 150 | uA
supply current Ibp - 0,10 10 - 10 - 300 UA
- 0,15 15 - 20 - 600 | UA
 OW-devel 0.4 0,5 5 0.61 - 0.36 ’ mA
-leve loL 05 0,10 10 15 - 0.9 - mA
outputcurrent
15 0,15 15 4 - 24 . mA
46 0,5 5 -0.61 - -0.36 - mA
HIGH-level | 25 0,5 5 18 - 1,15 - mA
output current oH 9.5 0,10 10 -1.5 - -0.9 - mA
135 0,15 15 4 - 2.4 - mA
- 0,5 5 - 0.05 - 005 | V
LOW-level VoL - 0,10 10 - 0.05 ; 005 | V
output voltage
- 0,15 15 i 0.05 \ 005 | V
GHovel - 0,5 5 4.95 i 4.95 - v
-leve
outputvoltage | V¥ - 0,10 10 9.95 - 9.95 - V;
- 0,15 15 1495 | - | 1495 | - v
 OWdevel 05,45 - 5 ] 15 - 15 v
-leve
input voltage Vie 19 X L0 - 3 - 3 v
15,135 ! 15 - 4 - 4 v
ovel 05,45 - 5 35 - 35 - V;
HIGH-leve Vi 1,9 - 10 7 - 7 - Y;
input voltage
15,135 . 15 11 ; 11 ; v
input leakage I : 0,15 15 : +1 : 4 | uA
current
OFF-state loz 0,15 0,15 15 ] + - +2 | uA
Outputcurrent
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3.3.4. AC Characteristics
(Tamp=25C, Vss=0V, t,, t=20ns, C,=50pF, R, =200k<, unless otherwise specified.)

Parameter Symbol Conditions Min. Typ. Max. | Unit
CP10.QS1 Vpp=5V - 300 600 ns
0 ; _
see Figure 6 Vpp=10V - 125 250 ns
VDD=15V - 95 190 ns
CPt QSZ VDD=5V - 230 460 ns
0 ; — i
_ see Figure 6 Vpp=10V 110 220 ns
propagation —_— Vpp=15V - 75 150 ns
delay time PHL, TPLH CP 1o 0P Vpp=5V - 420 840 ns
0 QPn; — -
see Figure 6 Vpp=10V 195 390 ns
Vpp=15V - 135 270 ns
. VDD:5V < 290 580 ns
STR 10 QPn; Voo=10V B 145 | 290 | ns
see Figure 7
VDD:15V - 100 200 ns
HIGH to Vop=5V - 140 280 ns
OFF-state/OFF OE to QP
-state to HlGH tenz, trzH see Figure 8 Vpp=10V - 60 120 ns
propagation _
delay Vpp=15V - 45 90 ns
LOW to Vpp=5V - 100 200 ns
OFF-state/OFF OE to QPn:
-state to LOW teLz, tpzL see Figure 3 Vpp=10V - 50 100 ns
propagation ~
delay Vpp=15V - 40 80 ns
minimum HIGH Vpp=5V - 100 200 ns
strobe pulse; Vpp=10V - 40 80 ns
ulse width . see Figure 7 Vpp=15V - 35 70 ns
P w inimILOW Vop=5V - 100 | 200 | ns
clock pulse; Vpp=10V - 50 100 ns
see Figure 6 Vpp=15V - 40 83 ns
VDD:5V - 60 125 ns
data setup time t D 0 CP; Vpp=10V - 30 55 ns
su see Figure 9 oD
VDD:].SV - 20 35 ns
Vpp=5V - 100 200 ns
transition time t - Vpp=10V - 50 100 ns
VDD:].SV - 40 80 ns
lock i i VDD:5V 15 - - us
clock input rise i _ i -
and fall time | tcw bie Vop=10V 5 us
VDD:15V 5 - - us
maximum VDD:5V 1.25 2.5 - MHz
clock frnax see Figure 6 Vpp=10V 25 5 - MHz
frequency Vpp=15V 3 6 - MHz
input ; -
capacitance C any input 5 7.5 pF
Note: t; is the same as ty 4 and try..
11/ 16
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4. Testing Circuit
4.1, AC Testing Circuit

By

I a0 %

W)
o0 e
negative
pulss Wi Vi
0% 10 %
oW
N
— t[ |-..— —
W)
. ! o0 % o0 %
positive
pulss W W
10 %
Dw—— 7
I by
a. Input waveform
VExT
Voo
=
L

(5] o

b. Test circuit

T |

L

T

Figure 5. Test circuit for switching times

Definitions for test circuit;
DUT=Device Under Test.

C_=Load capacitance including jig and probe capacitance.
Rr=Termination resistance should be equal to the output impedance Z, of the pulse generator.

R, =Load resistance.

Vexr=External voltage for measuring switching times.

4.2, AC Testing Waveforms

W

CP input Fh ]
GMD —JI-II

trHL—~

= lpHL

/yw

=tpH --|

Vo
QPn, Q51 output *"."y

VoL

"'1PLH"‘|
Vo

Q52 output

VoL

Figure 6. Clock to outputs propagation delays, and clock pulse width and maximum frequency
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W

S5TR imput

GMD
—ly —

"'tF'LH""I =+ tpHL -+
Vor
QFn output 'ufH
Vo

Figure 7. Strobe to output propagation delays, and strobe pulse width, set up and hold times

T /

OF input '\VI'.'I 1
GMD 'IIJ
toz
— 1o 7 —= -—
Vipp
output
LOW-to-OFF Vi
OFF-to-LOW W
VoL A x
— IDHZ — -— tozH —
VoH
output Vy
HIGH-to-OFF
OF F-to-HIGH
GMD
outpuis —s outputs ~— outputs
enabled disabled enabled

Figure 8. 3-state output enable and disable times for OE input

Wi
CP input

GMD

Vo

QPn, @51, Q52 output ]Z'ufu x‘
VoL

Figure 9. Data input data set up and hold times
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4.3. Measurement Points

Supply voltage Input Output
Vbp \/¥ Vm Vx Vy
SV to 15V 0.5%V/pp 0.5%V/pp 0.1%V/pp 0.9%V/pp

4.4, Test Data

Supply voltage Input Load VEexT
trHL, trhz, trL2,
Voo v, tot cL R, PHL PHZ PLZ
tpLH tpzn tpzL
5V to 15V Vss or Vpp <20ns 50pF 1kQ open Vss Vbb
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5. Package Information

5.1, SOP16
L D
i A I
) C%% 5
ddodddgdh
O
: @ @ HHHH
e b
Dimensions (mm)
Symbol Min. Max.
A 1.35 1.80
Al 0.10 0.25
A2 1.25 1.55
0.33 0.51
c 0.19 0.25
D 9.50 10.10
E 5.80 6.30
El 3.70 4.10
e 1.27
0.35 0.89
0 0° 8°
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6. Statements
6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements

Mercur

Cadm

- Hexaval Polybro -
Lead . Butylbe .
and y and ;l#]rg ent Polybro | minate | Dibutyl nzyl Ellﬁeit Diisobu
Part name mercur | 20 | chromiu | minated | d phthala | ) hala Iy tyl
lead 1y m biphenyl | biphen | t© te yhth |a_| Phthala
compo | compo | UM compoun| s yl phthala |
unds | unds comp 1 g ethers te
ounds
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o o o
Chip o o o o o o o o o o
The lead o o o) o o o o o o) o
Plastic sheet
installed ] [e) O [e) (e) O (@] (@) o] (@)
o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard.

x; Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.
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