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CMOS

8-Stage Shift-and-Store

Bus Register
High-Voltage Types {20-Volt Rating)

M CD40948 is an 8-stage serial shift
register having a storage latch associated
with zach stage for strobing data from the
serial input to paraliel buffered 3-state out-
puts. The parallel outputs may be connected
directly to common bus lines. Diata is shifted
on positive clock transitions. The data in
each shift register stage is transferred to the
storage register when the STROBE input is
high. Data in the storage register appears at
the outputs whenever the QUTPUT-ENABLE
signal is high.

Two serial outputs are available for cascad-
ing a number of CD40948 devices. Data is
available at the Qg serial output terminal on
positive clock edges to allow for high-speed
operation in cascaded systems in which the
clock rise time is fast. The same serial infor-
mation, available at the Qg terminal on the
next negative clock edge, provides a means
for cascading CD4094B devices when the
clock rise time is slow.

The CD4094B types are supplied in 16-lead
hermetic dual-in-line ceramic packages
(F3A suffix), 16-lead dual-in-line plastic

packages (E suffix), 16-lead small-outline
packages (NSR suffix), and 16-lead thin
packages (PW and

shrink small-outline
PWR suffixes).
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CD4094B Types

Features:

= Jstate parallel outputs for cr tion to n bus

= Separate serial outputs synchronous to both positive
and negative clock sdges for cascading

= Medium spead operation — 5 MHz at 10 V (typ.}

& Standardized, symmaetrical output characteristics

® 100% tested for quiescent current at 20 V

= Maximum input current of 1 yA at 18 V Over full package-
temparature range; 100 nA at 18 V and 25°C

= Noise margin Ifull package temperature range):
1V81VD 2VatVDD-‘—1ﬂV

?5 Vat VDD =15V

= 5.V, 10-V, and 15-V parametric ratings

= Meets all requirements of JEDEC Tentative
Standard No. 138, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices”
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Applications:

® Serial-to-parallel data conversion

& Remote control holding register

® Dual-rank shift, hold, and bus applications
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Fig. 1 - Terming! assignment.

MAXIMUM RATINGS, Abapiule—Maximum Vakias:
0C SUPPLY-VOLTAGE RANGE, {Vppo!)

Voltages referanced 1o VW ag Terminal ... .. .. it e e e -0.5V to +20V
INPUT VOLTAGE RANGE, ALL INPUTS ... ...t it it et iaieaeeeeaeenennnn . -0.5Vio Vg +0.5V
DG INPUT CURRENT, ANY ONE INPUIT ... i e e e £10mA
POWER DISSIPATION PER PACKAGE (Ppk

ForT g m =880 10 +10000 ittt e e ea s 500mw

ForTa=4+1000%Cto +128%C ... ... ittt aarinins Davate Linsarily at 1 2mW/9C to 200mwW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE AANGE {All Packaga Types) . .. ..o.oo oo, 10DmwW
OPERATING-TEMPERATURE RANGE (TA). «o oo v v vet o oatiiiiiiinrreeeiarianseens -550C o +1289C
STORAGE TEMPERATURE RANGE L -659C to +1509C
LEAD TEMPEHRATURE {DURING SOLDERING):

Aldistanca 1/18 £ 1/32inch (1.58 2 0.70mm) from case for 108 MBX .. ... ..\ e ernerernesins +26500
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CD40848B Types

RECOMMENDED QPERATING CONDITIONS at T4 = 25°C, Except as Noted. TAUTH TABLE
For maximum reiiability, nominal operating conditions shouid be selected so that o ;;"'“" 03'"'"
. p . purt ut
operation is slways within the following ranges: EL* | Erabte | $140be | Dum Y p:; o m;,
| o X x Jocloc | a7 | NC
VoD LIMITS Y x x Jec| oc | ne | o7
CHARACTERISTIC ) UNITS N 0 X | NG| NC Q7 | NC
v MIN. MAX. j 1 1 0 7 | O a?r NC
{ 1 ' t |1 |ana ) a7 | Nc
. 1 1 t [ nc| Ne | ne | @z
Supply-Voltage Range (For Ta=Full
Package-Temperature Range) 3 18 v &« Lavet Change Logic 1 = High
aCkape pe nge, X = Don't Care Logic 0 = Low
NL = Ne Changs
5 128 0L = QOpen Circuit
. - " At the pasitive clock edge information in the 7th shift register
Data Setup Time, tg 10 b5 — ns tege «t translerred 1o the Bth register stage and the Og output.
16 35 - . [FRERT YDRRATO a7 B G
1
1
5 200 - f :
Clock Pulse Width, ty 10 100 - ns Fuo R0 SOWHEE VA TIEE )5
- ’
15 a3 £ :
g | T
5 1.26 F H H H :
Clock Input Frequency, fc| 10 de 25 MHz 2 LX)
18 3 § HH 3
s wHH
-Clock Input Rise or Fall time, 13 12 5 HHE S H o
- . — s i e o
0L, yCL: : 15 5 HH = g
- © ¥ O “‘5‘
s 5 200 - DRAIN - TO-SOURCE VOLTAGE (¥ng)—¥ yics rasans i' "5
trobe Pulse Width, 10 80 - n o
w s Fig, 4 — Typical autput low {sink) current ‘i.':’ E;
15 70 - characterittics. 'i' ==
*1f morg then one ynit s cascoaded t+CL [for Qg only) should be mede less thaa or equal = %
to the sum of the fixed propagation delsy at 50 pF and the trangition time of the putput 8 xr
driving stage for the sstimated capacitive load,
DRAIN=TC - SOURCE VOLTABE (vpgi—V ““"w;:”u ‘“‘;ﬂ w“’-: o
{ =28 Wlmwl—mﬁjﬂl{};: r AT (T,3-757C 1
: STET A Vouey o SRR § R i
o apHisaesssysiny il H 3 H, &
: : RS o N
s E- VOLTAGE (Vgghn 14 ¥ 11T ] HEITRRT 1 ; z
T HH oA Pep T aanns “HH T !
§ 1 Im —+ : [ I H T ar 3 O '#I‘ 8
G f ! [lavp g ! ! g
o | ]
Es 4 - Heii e a8 ! 8
¥ H ! paly T T+ - I =¥ ¥ 11} F
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92C5-24019R1 wos-2as0Ny FEE kA
Fig & — Minimum autput low fsink ] current Fig, & — Typival output high (source) current Fig. 7 — Mini) out high | } current
characteriatics. characteristics charactaristics.
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Fig 8 — Clock-to-serial output Qg propagation Fig. & — Clock-to-serial output O°g propagation Fig 10 — Clock-to-paralief autput p gati
delay vs C; . delay vs C;. delay vs Cy.
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CD4094B Types

STATIC ELECTRICAL CHARACTERISTICS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTER- : UNITS
ISTIC :
. Vo VIN |VDD +25
V) V) | vy | -55 | —40 +85 A +125 | Min. | Typ. | Max.
Quigscent Device - 0.5 5 5 5 150 150 - 004 | B
Current, - 0,10] 10 | 110 10 300 | 300 | - 004 | 0 A
DD Max. ~ lo15| 5] 20 | 20 | 600 | 600 | - | ova | 20 | ¥
020] 26 1 100 [ 100 [3000 J3000] - | oo | 100
Qutput Low 0.4 o5 ] 5 | 064 [081 [ 042 | 036|051 1 -
iSink} Current 05 foiojfw]16 |15 | vy [ 09 |13 | 28 -
gL Min. 15 |015] 15| 42 | 4 78 | 24 | 34 | 68 | -
Qutput High 46 05 ) 5 |-064|-061|-042]|-D36|-0851] -1 - mA
{Source} 25 05! & | -2 [-18 ] -1 [-115}-16 | -32
Curreat, a5 |Di0]| 10|16 |15 |1t | 09]-13| -26
1R Min, -
- 135 |015| 18 |-42 | -4 | -28 | 24 |-34 | -58 -
Output Voltage: - |.9% | 5 . 0.05 - - 0 .05
Low-Level, -~ |o10} 0 0.05 Z 0 | o005
VpL Max. -
- . - 015{ 15 0.05 - 0 0.05 v
Quiput Voltage: - s ! 5 4.95 495 5 -
High-Level, - 0.10] 10 9.95 995 | 10 -
VOH Min. — |o1s} 18 1295 1495 | 15 B
Input Low 05 46 - 5 i - — 1.5
Voltage, 1,8 1 - [0 3 = 3
V(L Max,
LM 5138 - | 15 a -1 = ],
Input High 05 45| - 5 a5 3.5 - -
Voltage, 1.9 - 10 7 7 - —
Vih Min. 35 - | s 1 T —
input Current . =5
Iy Max. - o18| 18 | 0.1 | 0 1 9 - [t 100 | LA
3-State Curput
Leakage Cwrrent] 018 |018] 18 |+04 | D4 | 212 | 12 - 204 pA
hout Man.
CHEIThLLY CONMTROLLED DrG i TALLY CONTROLLED DIGHTALLY CONTROLLED
. EQUIPNENT EQUIPMENT EGUIFMENT
[REQUYRES CONTINUQLS ]
LiGITAL CONTRADLY
b CO40%4B s co4Du4B %0 Co40948
STRADAE TLO0K STRAOBE CLOCK STROBE LLOCK
conTROL ) 7
.1
[ s —J
CIRCUITAY
| 9_2(.\; 1T R
DATA .cLKI
FROW REMOTE
CONTROL PANEL

Fig. 14— Remote controf holding registl;.
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DYNAMIC ELECTRICAL CHARACTERISTICS
At TA=25°C; Input tr, ty = 20 ns, Cy = 50pF, Ry = 200kQ

CD4094B Types

LIMITS
CHARACTERISTIC VDo UNITS
v} MIN, TYP. MAX.”
Propagation Delay Time,
tPHL. tPLH 5 _ 300 600
Clock to Serial Output Qg 10 — 126 250 ns
15 — a5 180
. 5 - 230 460
Clock to Serial Qutput Qg 10 —- 110 220 ns
15 - 75 150
5 - 420 B8aD
Clock to Paraliel Qutput 10 - 195 390 ns
15 - 135 270
_ 5 - 290 580
Strobe to Parallel Output 10 - 145 2900 ns
15 - 100 200
Output Enable ta Parallel - 5 - 140 280
Output: 10 - B0 120 ns
tppz tpzy 15 — 45 20
5 - 100 200
tpLz tPzL 10 - 50 100 ns
15 - 40 an
Minimum Strobe Pulse 13 B 'gg 223 ns
Width. tw 15 - 3 70
Minimum Clack Pulse 13 B lgg foog ns
Width, tw 15 - 40 83
Minimum Data Setup o - ot ' ,
Time. t5 15 - 20 35
Transition Time; Ig : 1$ $£ -
ITHL. TTLH 15 — 40 80
Maximum Clock Input Rise 5 15 - -
or Fall Time, 1,CL, t;CL 12 2 - - bs
Maximum Clock tnput 1(5) ;:5 2‘5 - MHz
Frequency, fop 15 3' 6 _
tnput Capacitance Cin
{Any Input} - B s 7.5 pF
D in pa ard in millimarers and are

derived from the batic inch dimensions as indicated,
Grid graduetions are in mils | 103 inch),
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 14-Aug-2021

PACKAGING INFORMATION

rderanle bevice tatus ackage lype ackage Ins ackage (of0] an eal Inis eal emp p lemp evice Marking amples
Orderable Devi 5 Package Type Package Pins Pack Eco Pl Lead finish/ MSL Peak T Op Temp (°C Device Marki sampl
@ Drawing Qty @ Ball material ®3) (4/5)
®)
7702501EA ACTIVE CDIP J 16 1 Non-RoHS SNPB N/Afor Pkg Type  -55t0 125 7702501EA S
& Green CD4094BF3A L
CD4094BE ACTIVE PDIP N 16 25  ROHS & Green NIPDAU N/Afor Pkg Type  -55t0 125 CD4094BE
CD4094BEE4 ACTIVE PDIP N 16 25  ROHS & Green NIPDAU N/Afor Pkg Type  -55t0 125 CD4094BE F——
CD4094BF ACTIVE CDIP J 16 1 Non-RoHS SNPB N/Afor Pkg Type  -55to0 125 CD4094BF —
& Green B
CD4094BF3A ACTIVE CDIP J 16 1 Non-RoHS SNPB N/Afor Pkg Type  -55to0 125 7702501EA PE—
& Green CD4094BF3A L
CD4094BNSR ACTIVE e NS 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM  -55 to 125 CD4094B ——
CD4094BPW ACTIVE  TSSOP PW 16 90 RoHS & Green NIPDAU Level-1-260C-UNLIM  -55 to 125 CM094B F——
CD4094BPWR ACTIVE  TSSOP PW 16 2000 RoHS & Green NIPDAU Level-1-260C-UNLIM -5 to 125 CM094B —

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

Addendum-Page 1



http://www.ti.com/product/CD4094B-MIL?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/CD4094B?CMP=conv-poasamples#samplebuy
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http://www.ti.com/product/CD4094B-MIL?CMP=conv-poasamples#samplebuy
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i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 14-Aug-2021

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If aline is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF CD4094B, CD4094B-MIL :
o Catalog : CD4094B

o Military : CD4094B-MIL

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications

Addendum-Page 2


http://focus.ti.com/docs/prod/folders/print/cd4094b.html
http://focus.ti.com/docs/prod/folders/print/cd4094b-mil.html
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www.ti.com 17-Dec-2020
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |4— KO
R::2
Reel
Diameter
Cavity +‘ A0 ‘+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
. 4 W | Overall width of the carrier tape
_*_ P1 | Pitch between successive cavity centers
[ 1 |
_ﬁ Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
OO0 0000 C0CO0 07’ Sprocket Holes
| 1
T T
Q1 : Q2 Q11 Q2
]
f-—q-——4 t——7-—%- ﬁ
Q31 Q4 Q31 Q4 User Direction of Feed
I ® F
T T
~
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
CD4094BNSR SO NS 16 2000 330.0 16.4 8.2 10.5 25 12.0 | 16.0 Q1
CD4094BPWR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 17-Dec-2020
TAPE AND REEL BOX DIMENSIONS
e
g
>4
./// \\H\‘\_
/s\. -
“\ /
\\’ // “\\ (/
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
CD4094BNSR SO NS 16 2000 367.0 367.0 38.0
CD4094BPWR TSSOP PW 16 2000 853.0 449.0 35.0

Pack Materials-Page 2



PACKAGE OUTLINE

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE
6.6
6.2 TYP
PIN 1 INDEX AREA 14X
1] e
— S e
— —
2X
51 —/ 1
4.9
—] —
—] —
o
Y — =
9 t
._J-i 45 16X 030

4.3 y
@ To10 [c[ATe]

\\.

\ / ]
~~&.«/\ (0.15) TYPjr
SEE DETAIL A

GAGE PLANE

P

DETAIL A
TYPICAL

4220204/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153.

(G20 w N
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PWOO0O16A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

:

7 1

16X (1.5)
|
{ [
|

16X (0.45)

(R0.05) TYP

e
.
-

SYMM

-
St
S

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X

SOLDER MASK
OPENHVGAA\\\ METAL
EXPOSED METAL

*H‘* 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

METAL UNDER
SOLDER MASK

SOLDER MASK
fOPENING
ffffffffffff N

I
"~ EXPOSED METAL
0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220204/A 02/2017

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN

PWOO16A TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

16X (0.45) |

16X (1.5) SYMM
|1 | ¢ (RO.05) TYP
— | e
|
|

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220204/A 02/2017

NOTES: (continued)
8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.

INSTRUMENTS
www.ti.com



MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

i I s
1A RAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
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= 20 Pin vendor option
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NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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