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CD4504B Types

'CMOS Hex Voltage-Level Shifter for
TTL-to-CMOS or CMOS-to- CMOS Operatlon

u 100% tesred for quiescent currenr @20V

= Maximum input currentof 1 uA at 18 V
over full package-temperature range;
100 nA at 18 V and 25°C

n 5V, 10V, and 15 V parametric ratings

® Mee!s all requirements of JEDEC

Vee—{ 1 16 ——Vpp
Agut ~1 2 15 ’_FOUT
AN — 3 14 -Fin
N s|—serec;  High-Voltage Types (20-Volt Rating)
o — 5 12— Eour Features:
e —de i —e ® /ndependence of powser-supply sequence
our IN considerations-Vec can exceed Voo,
CiN — 7 10 —Pour input signals can exceed both Ve and Voo
vie — 8 9F—on = Up and down level-shifting capability
"TOP VIEW u Shiftable input threshold for either
92C3-39308 CMOS or TTL compatibility

a Standardized symmetrical output

TERMINAL ASSIGNMENT characteristics

B:CD4504B hex voltage level-shifter consists of six
circuits which shift input signals from the Vcc logic level to
the Voo logic level.:To shift TTL signals to CMOS logic
levels, the SELECT input is at the Ve HIGH logic state.
Whenthe SELECT inputis at a LOW logic state, each circuit
transiates signals from one CMOS level to another.

Standard No. 138, “Standard Specifi-
caticns for Description of ‘B’ Series
CMOS Devices"”

The CD4504B 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 (M, M96, and
NSR suffixes), and 16-lead thin shrink small-outline packages
(PW and PWR suffixes).

veo Voo
* ouT
N LEVEL
3,5,7,9,11,14) SHIFTER 12,4,6,10,12,i8)
Vec " PIN
* Vop*PIN 16
TTL /CMOS o0
SELECY 013 MODE SELECT vgg *PIN S
* ALL INPUTS PROTECTED
BY CMOS PROTECTION 9265-39309
NETWORK
Fig. 1 - Functional diagram for CD45048.
MAXIMUM RATINGS, Absolute~Maximum Values:
DC SUPPLY-VOLTAGE RANGE, {Vpp)

Voltages referencedtoVggTerminal) ........ ... it rrranrn i mraeas ~0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... .. i iiriiiiiiri i iarrannsrnsaranansnnnneas =0.5V1io Ve +0.5V
DCINPUT CURRENT,ANY ONEINPUT .. ...0ov it vt e st aatr e e reiinanaees +10mA
POWER DISSIPATION PER PACKAGE (Pp):

L PN R Lo o N 500mwW

DEVIGE DISSIPATION PEFI OUTPUT TRANSISTOR -

FOR T = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)...........covivvnieeneanns 100mwW

OPERATING-TEMPERATURERANGE (TA). .. ..........
STORAGE TEMPERATURE RANGE (Tgghs. .. vvv-. ...

LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 10s max

.................................. -550C to +1259C
.................................. -859C to +1500C

+285°C
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CD4504B Types

STATIC ELECTRICAL CHARACTERISTICS

- CONDITIONS - LIMITS AT INDICATED TEMPERATURES (°C)
'Vo | ViN - {Vee VD[; R . +25
CHARACTERISTIC Ml imlom]| -ss -40 +85 | +125 | MIN TYP | MAX | UNITS
Quiescent Device —]os s 5 1 1 30 30 — 0.02 1
Current, Ipp Max and Icc _ ‘ _
i CMOS_GMOS Mode Jo1o]| 5 |10 2 2 60 80 0.02 2
— lois| 5 | 15 4 4 120 120 - 0.02 4 HA
— Joz20f 5 | 20 20 20 800 600 — 0.04 20
Quiescent Device Current, — 105 5 5 5 5 ] [ — 25 5
lccMaxTTL-CMOSMode ™ T30 5 |10 | 5 5. 8 8 — 26 5 mA
— |05} 5 | 15 5 5 8 6 - 25 5
Output Low (Sink) 04| 05 | — | 5 0.64 0.61 0.42 0.38 0.51 1 -
Current, g Min . o5|o10}f — [10] 16 15 1.1 0.9 13 26 -
15 |15 — |15 | 42 4 28 2.4 3.4 6.8 —_
Output High (Source) 46 | 0,5 | — | 5 | -084 | -061 | -042 | -0.38 | -0.51 -1 - mA

Current, IoH Min 25 o5 | — | s -2 18 | 1.3 | 115 | 18 | -3z -

95 jo,10| — |10 | -18 -1.5 -1 -0.9 -1.3 -2.6 —
135}0,15 | — | 15 | -42 -4 -2.8 -2.4 -3.4 -6.8 —
Qutput Voltage: —_ 0,5 — 5 0.05 -— o] 0.05

Low-Level, Vo Max — o] =10 0.05 — 0 0.05

— o5 — 115 0.05 _ 0 0.05
Output Voltage: _— 0,5 — 5 ‘ 495 : 4.95 5 —

High-Level, Vop Min — lo10] = T10 9.95 2.05 10 —

— o5 — |18 14.95 14.95 15 —
Inputlow | TTL-CMOS 1 - 5 | 10 0.8 — —_ 0.8

Voltage, 't _cmos 1] — s |15 0.8 — - 08 v

Vi Max

Note 1 CMOS-CMOS | 1 - 5 | 10 1.5 — — 1.5
CMOS-CMOS | 15 | — 5 | 15 1.5 — — 15
cMos-cMes |15 — Lo | 18 3 — — 3

InputHigh | TTL-CMOS 9 — 5 | 10 2 2 - —

xr:a,ﬁ;' TTL-CMOS 15| — [ 5 [15 |- 2 -2 - —

Note 1 CMOS-CMOS 9 - 5 10 35 3.5 —_— -
CMOS-CMOS  |135] — 5 | 15 3.5 35 — -
CMOS-CMOS |135] — 10 | 15 7 7 — —

Input Current, ijN Max — o] -] ] 201 [ 04 | 1 | * — |#105] 201 | pa
Note 1: Applies to the 6 input signals. For mode control (P13), only the CMOS-CMOS ratings apply.
AMBIENT TEMPERATURE (Tp)=25°C AMBIENT TEMPERATURE (TA)=25 °c
] <
i i
:,?Bc GATE-TO-SOURCE VOLTAGE Vesi=i5 v :6' "
% - EIZ.‘ GATE -TO-SOURCE VOLTAGE (Vgg)sI5 v 11H
g &
=2 o
L 20 3!
b 4 -
= x
2 oV 7os oV
- toFHA = 8
3 . =
& 1 2 -
3 sH T s 25 T 5y 1
T ° TH !
u ‘ 11 11T 1
DRAIN-TO-SOURCE VOLTAGE (Vpsl—V DRAIN-TO-SOURCE VOLTAGE (vps)—V

S2CS-ZRgans 32CS-24319R1
Fig. 2 - Typical output low (sink) current characr#s_TEXASFig. 3 - Minimum output low (sink) current characteristics.
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DRAIN-TO- souncz VOLTAGE {Vpg}—V

=10

CD4504B Types

AMBIENT YEIPENATURE {Ta)a25%C

DRAIN-TO-SOURCE VOLTAGE {Vps}—V
=13 = 5

—=HH

GA

HitHHHHHHHH
-T0-SOURCE VOLTAGE

i

1111

]

ARBIENT TENPERATURE TA)=25'C{HHHHH{ smans
llllilllllllllllllr[l|||ll|||
0 S0URCE VOLTAGE (vgsi-5V i .
inr inm
Ho
HH o
loviH A 20

5

[t

w
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OUTPUT HIGH (SOURCE) CURRENT (L onl—mA

QUTPUT HIGH {SOURCE) CURRENT (L OH}—mA

9208 -
Fig. 4 - Typical output high (scurce) currant characteristics.

24320R3

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that operation is always within the

following ranges:

92C5-24321R2

Fig. 5 - Minimum output high (source) current characteristics.

Vpp LIMITS
CHARACTERISTIC . V) Wi Mox. UNITS
Supply-Voltage Range (For Ta = Full Package-Temperature Range) —_ 3 18 \
D o
DYNAMIC ELECTRICAL CHARACTERiSﬂCS, Al Tp =25°C; Input t,4¢ = 20 ns, C = 50 pF, R = 200 Q % E
CHARACTERISTIC SHIFTING MODE LICC (V)*IDD ) LIMITS UNITS -SJ g
TYP. | MAX. 23
TTL to CMOS 5 10 [ 140 | 280 ==
Voo > Vee 5 15 140 | 280 Ss
Propagation Delay: CMOS to CMOS 5 10 120 | 240 o *
High-to Low, terL Voo > Vee 5 15 120 240 ‘
’ 10 15 70 140
CMOS to CMOS 10 5 275 550
Vee > Voo 15 5 275 550
15 10 70 140
TTL to CMOCS 5 10 140 280 ns
Vop > Veo 5 15 140 280
CMOS to CMOS 5 10 120 240
Low-to-High, teLn . Vop > Ve 5 15 120 240
10 15 70 140
CMOS to CMOS 10 5 200 400
Vee >-Voo 15 5 200 400
: 15 10 60 120
- : 5 100 200
Transition Time, truw.tren All Modes 10 50 100
15 40 80
Input Capacitance, Cin Any Input- 5 7.5 pF
Vee Voo ) B
Veo NPUT T : -fo*ci \flm . vec v?)
\;: INPUTS INPU_IS_ INPUTE_ _O-UTPUTS
ss Y NOTE: Vin - Lo
%E‘,_@‘ : MEASURE INPUTS :'b—— - = __@d*' ?
Voss - ?(E)O:;rNHT I\?LL}ND Vg Vi ] ™ -
- CONNECT ALL UNUSED l * i
INPUTS YO EITHER ‘
‘ Ve ORVgg: Vs
Vss NOTE:
92CS -29454 =
V'SS Fig. 7 - In urrenr * ,I:-PUTS
. $205-29452 ig. 8 - Input voltage.
Fig. 6 - Quiescent device current. EXAS .
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CD4504B Types

AMBIENT TEMPERATURE (Tz)=28C [IF

TUTIT,

AMBIENT TEMPERATURE.-(T, 1=25°C

*
szlfc"' INPUT VOLTAGE A
WHICH QUTPUT LEVEL I1$ |
I 50 % OF Vpp~Vss
Higi

T
tH

Yin _ VswiTcH
Vss }' -

v,
DD - H-+

pi

iveas

_ ENABLEs Vg

i

i

INPUT SWITCHING YOLTAGE (VgwicH) —V

INPUT SWITCHING VOLTAGE { Vo Teni—V

T vss lenasLE e 1] :
W e == 2 :
HETEEN FEH % vgwirene INPUT VOLTAGE AT
FEEE WHICH OUTPUT LEVEL IS H : T
oF R 50% OF Vpp- Vss i e } it ol st D
25 8 75 10 125 15 178 20 25 8 1 176 20
SUPPLY VOLTAGE {Vpp)—V vats s90m SUPPLY VOLTAGE (Vpp)-V ..o 35310
Fig. 9 - Typical input switching as a function of Fig. 10 - Typical input switching as a
high-level supply voitage. function of high-level supply
(SELECT atVec-CMOS mode). : " . voltage (SELECT at Vgs-TTL mode).
AMBIENT TEMPERATURE RECOMMENDED ' 7
HEtra)=2sec OPERATING
35 RANGES

CMOS MODE

m .m.-

~n
w

~n

HHHH

&

SUPPLY VOLTAGE {Vpp-V

HH

10 15 20
SUPPLY VOLTAGE (vpgl-V

25

F2C5-39307

Fig. 11 - High-lavel supply voitage vs.
low-level supply voltage.

I
100 (2.54)
| i

92C5-40394

Dimensions in parentheses are in millimeters and are derived from
the basic inch dimensions as indicated. Grid graduations are in
mils (107 inch).

Dimensions and pad layout for CD4504BH.
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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
aiaiaialaiala 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

MPDI002C — JANUARY 1995 — REVISED DECEMBER 20002

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWN
PINS **
14 16 18 20
DIM
0.775 | 0.775 | 0.920 | 1.060
A A MAX 1 (10,69) | (19,69) | (23,37)| (26,92)
16 9 A MIN 0.745 | 0.745 | 0.850 | 0.940
e e T e T e T e | (18,92) | (18,92) | (21,59)| (23,88)
0.260 (6,60) MS-100
:) 0.240 (6,10) & VARIATION AA BB AC AD

uLuJLuJLuJLUJLUJLUJLJ

1
+‘ L, 0,070 (1,78) A

0.045 (1,14)

0.045 (1,14 ' ,
—» # 0.020 (0,51) MIN — 0.325 (8,26)
0.030 (0,76) 0.300 (7,62)

\ X 0.015 (0,38)
T 0.200 (5 08) MAX Gauge Plane

Seating Plane

r_—-—-\

0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54) 44 0.430 (10,92) MAX L—

0.021 (0,53)
0.015 (0,38)

| -] 0.010(0,25) W

14/18 PIN ONLY A
\ / 20 pin vendor option

4040049/E 12/2002

NOTES: A. Alllinear 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 Irngth (Dim A).
The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

MSO0I002B — JANUARY 1995 — REVISED SEPTEMBER 2001

D (R-PDSO-G*)

PLASTIC SMALL-OUTLINE PACKAGE

8 PINS SHOWN
0.050 (1,27) 4,‘ ’« —b‘ ’47 % 4 | 0.010 (0,25™
0.244 (6,20) 0.008 (0,20) NOM
0.228 (5,80)
0.157 (4,00)
0.150 (3,81)

v

Gage Plane _+_

o UL

v

0.010 (0,25)

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

=)

Seating Plane

— 0.069 (1,75) MAX 0.004 (0,10) N 0.004 (0,10)
PINS **
8 14 16
DIM
0.197 0.344 0.394
A MAX (5.00) | (8,75) | (10,00)
0.189 0.337 0.386
AMN 1 4g0) | 855 | (9.80)
4040047/E 09/01
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
D. Falls within JEDEC MS-012
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1



MECHANICAL DATA

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

ol 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.




MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)
14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

4, )
4,30 6,20

50 6,6

o

“«—— A —»

L

e

HlHHHHHHY_J

0,15 NOM

!
:

Gage Plane i

— 120 MAX o [=]010 |
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.

Falls within JEDEC MO-153
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patentright,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security
Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright 00 2003, Texas Instruments Incorporated
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