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CD4504B Types

TTL-to-CMOS or CMOS- to-CMOS Operatlon

= 100% tested for quiescent current @20V

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

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

® Meets all requirements of JEDEC

INSTRUMENTS

Data sheet acquired from Harris Semiconductor
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e ~ ul—vo CMOS Hex Voltage-Level Shifter for
Agyr — 2 '5F—Four
Ay —{3 141 —Fy
Bour — 4 is}—sececr  High-Voltage Types (20- -Volt Rating)
B — 5 12}—Eour Features:
S n—e ® Independence of powsr-supply sequence
ouT IN considerations-Vec can exceed Voo,

ciN — 7 MOF=—Pour input signals can exceed both Vcc and Voo
vie — @ 9l—on = Up and down level-shifting capability

"TOP VIEW = 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 Ve logic level to
the Vpo logic level..To shift TTL signals to CMOS logic
levels, the SELECT input is at the Vec 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-
cations for Description of ‘B’ Series
CMOS Devices”

The CD4504B device is supplied in 16-lead ceramic dual-in-
line packages {D and F suffixes), 16-lead plastic dual-in-line
packages (E suffix), 16-lead- dual-in-kine sudface-mount
plastic packages (M suffix), and in chip foem (H'suffix). -
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BY CMOS PROTECTION 925-39309
NETWORK
Fig. 1 - Functional diagram for CD45048B.
MAXIMUM RATINGS, Absolute~Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced toVggTerminal) ........cooveiniiiiiiiiiai i ieir i ineanas ~0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS ... i it a e it eneacienannns -0.5VioVpp +0.5V
DG INPUT CURRENT, ANY ONE INPUT ... B LT PP PR P +10mA
POWER DISSIPATION PER PACKAGE (Pp):

L PN o S RN 500mW

ForToA=+1000Cto+1259C. ... ... ...l Derate Linearity at 12mW/9C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR -

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPes).........couvvivvnierrenen, 100mwW
OPERATING-TEMPERATURERANGE (TA) -+« -« vevvvrrrrrrirnnasrarenneenaaniseesaneians -550C to +1250C
STORAGE TEMPERATURE RANGE (Tgg)-. .. . ettt s -859C to +1500C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 10S MAX ......uvvvivvnrvrrovrrreansons +2859C
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STATIC ELECTRICAL CHARACTERISTICS

CD4504B Types

« CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
o Vo | vin-{Vec |Vop 1 +25
CHARACTERISTIC Ml ilwm|lwm]| -ss -40 +85 | +125 | MIN TYP | max |unNiTs
Quiescent Device — 0,5 5 5 1 30 30 —_ 0.02 1
Current, Ipp Max and Icc ] : -
in CMOS EMOS Mog [o10[ 5 |10 2 2 60 80 0.02 2
— lo1s| 5 |15 a4 4 120 120 — 0.02 4 pA
— |lo20f{ 5 | 20 20 20 800 | oo — 0.04 20
Quiescent Davice Current, —J]os | s 5 5 5 6 8 - 2.5 5
lccMaxTIL-CMOSMode ™ 15" 5" 5 [ 10 | s 5. 8 6 — 25 5 mA
— o115 5 |15 5 5 8 6 - 2.5 5
Output Low (Sink) o4 | 05 | — | 5 | osa | os1 042 | 038 | o051 1 —
Current, Io|_ Min o5 o100} — [10] 16 1.5 1.1 0.9 13 26 -
15 o5 — [ 15 ) a2 4 28 2.4 34 6.8 —_
Output High (Source) 486 | 05 | — | 5 [ -064 | -061 | 042 | -0.38 | -0.51 -1 - mA

Current, IoH Min 2505 | — | s -2 18 | 1.3 | 115 | -18 | -a2 -

95 fo,10| — | 10| -16 -15 -1.1 -09 -1.3 -2.6 —
1351015 | — | 15 | -a2 -4 -2.8 24 | -34 -6.8 -
Qutput Voltage: —_ 0,5 - 5 0.05 —_ o] 0.05

Low-Level, Vo Max —low] =110 0.05 — 0 0.05

— o115 — 115 0.05 — 0 0.05
Output Voltage: — |os | =5 4.95 4.95 5 —

High-Level, Voi Min — Jow | ="T10 2.05 9.95 10 —

— (o158 — |15 14.95 14.95 15 —
InputLow | TTL-CMOs 1 - 5 | 10 0.8 — - 0.8

Voltage, I _cmos 1 — {15 |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 - — 1.5
cMos-cMos |15 | — |10 ] 18 -— — 3

InputHigh | TTL-CMOS 9 | — 15 |10 2 — —

x:’:a“g;- TTL-CMOS 135 — [ 5 |15 2 — —

Note 1 CMOS-CMOS | o - 5 | 10 as 35 - —
CMOS-CMOS |135] — 5 | 15 35 35 — —
CMOS-cMOS [135] — |10 | 15 7 7 — —

Input Current, ijy Max —fo18| — 18] 201 [ x00 | #1 | 1 — |#105] 2010 | pa
Note 1: Applies to the & input signals. For mode control (P13), only the CMOS-CMOS ratings apply.
AMBIENT TEMPERATURE (TA)=25°C AMBIENT TEMPERATURE (T31=28 °C
T <
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Fig. 2 - Typical output low (sink) current characteristics.
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DRAIN-TO-SOURCE VOLTAGE (Vps)—V

32CS-24319R1

Fig. 3 - Minimum output low (sink) currant characteristics.
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Fig. 4 - Typicai output high (scurce) current characteristics.
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RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that operation is always within the

following ranges:

S2C5-24321R2

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

VpbD LIMITS
CHARACTERISTIC V) Wi Max. UNITS
Supply-Voitage Range (For Ta = Full Package-Temperature Range) — 3 18 Vv
DYNAMIC ELECTRICAL CHARACTERISTICS, At Ta = 25°C; Input tr,t = 20 ns, CL = 50 pF, R = 200 Q
CHARACTERISTIC SHIFTING MODE |vcc (V)LIDD V) TY:!M’.I:AX. UNITS
TTL to CMOS 5 10 140 280
Vep > Vee 5 15 140 280
Propagation Delay: CMOQOS to CMOS 5 10 120 240
High-to Low, teHL Voo > Voo 5 15 120 240
o 10 15 70 140
CMOS to CMOS 10 5 275 550
Vee > Voo 15 5 275 550
15 10 70 140
TTL to CMOS 5 10 140 280 ns
Vop > Vec 5 15 140 280
CMOS to CMOS 5 10 120 240
Low-to-High, teun . Voo > Vec .5 15 120 240
: 10 15 70 140
CMOS to CMOS ‘ 10 5 200 400
Vee > Voo .18 5 200 400
- : 15 10 60 120
. 3 5 100 | 200
Transition Time, tTHL,tTL‘H‘ All Modes 10 50 100
‘ ) 15 40 80
Input Capacitance, Cin Any Input- 5 7.5 pF
Yee Voo h
Vee NPuT T : V?cf ;DD Yeo v?)
\;’ uts INPU;I’S_ INPUTE_ _O-UTPUTS
SS v, NOTE: Vin <] -
>O- om0 -9
v <] . L <z
® - conecT 220 unusss - =~ =
INPUTS T0 EITHER I
* Vo OR Vgg: s
foo) Vss NOTE:
9205 _2948e TEST ANY COMBINATION 02C8-29483

Vss
. X . P2CS-29452
Fig. 6 - Quiescert davice current.

Fig. 7 - Input current.
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AMBIENT TEMPERATURE-(T, }=25°C
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Fig. 9 - Typical input switching as a function of

high-level supply voitage.
(SELECT at'Vcc-CMOS mode).
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Fig. 10 - Typical input swilching as a

function of high-level supply
voltage (SELECT at Vss-TTL mode).

AMBIENT TEMPERATURE RECOMMENDED
HE(Ta)=25°C OPERATING
RANGES
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Fig. 11 - High-lavel supply voitage vs.

low-ievel supply voltage.

100 (2.54)

92C5-40394

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

mils (167 inch).

Dimensions and pad layout for CD4504BH.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

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

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated
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CD4504B, CMOS Hex Voltage-Level Shifter for TTL-to-CMOS or CMOS-to-CMOS Operation
DEVICE STATUS: ACTIVE

PARAMETER NAME | CD4504B |

FEATURES aBack to Top

Independence of power-supply sequence considerations - V¢ can exceed Vpp; input signals can exceed both V¢ and Vpp
Up and down level-shifting capability

Shiftable input threshold for either CMOS or TTL compatibility

Standardized symmetrical output characteristics

100% tested for quiescent current @ 20 V

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

5V, 10 V, and 15 V parametric ratings

Meets all requirements of JEDEC Standard No. 13B, "Standard Specifications for Description of 'B' Series CMOS Devices"

DESCRIPTION aBack to Top

CD4504B hex voltage level-shifter consists of six circuits which shift input signals from the V¢ logic level to the Vpp logic level. To shift TTL signals to CMOS logic levels, the SELECT input is at the Vcc HIGH

logic state. When the SELECT input is a a LOW logic state, each circuit translates signals from one CMOS level to another.

The CD4504B device is supplied in 16-lead ceramic dual-in-line packages (D and F suffixes), 16-lead plastic dual-in-line packages (E suffix), 16-lead dual-in-line surface-mount plastic packages (M suffix), and

in chip form (H suffix).

TECHNICAL DOCUMENTS aBack to Top
To view the following documents, Acrobat Reader 4.0 is required.
To download a document to your hard drive, right-click on the link and choose 'Save'.

DATASHEET aBack to Top
Full datasheet in Acrobat PDF: cd4504b.pdf (219 KB) (Updated: 11/20/1998)

APPLICATION NOTES aBack to Top
View Application Notes for Digital Logic

Evaluation of Nickel/Palladium/Gold-Finished Surface-Mount Integrated Circuits (SZZA026 - Updated: 06/20/2001)
Understanding Buffered and Unbuffered CD4xxxB Series Device Characteristics (SCHA004 - Updated: 12/03/2001)

Understanding and Interpreting Texas Instruments Standard-Logic Products Data Sh (Rev. A) (SZZA036A - Updated: 02/27/2003)

MORE LITERATURE aBack to Top

Enhanced Plastic Portfolio Brochure (SGZB004, 387 KB - Updated: 08/19/2002)
Logic Reference Guide (SCYB004, 1032 KB - Updated: 10/23/2001)

MicroStar Junior BGA Design Summary (SCET004, 167 KB - Updated: 07/28/2000)
Military Brief (SGYN138, 803 KB - Updated: 10/10/2000)

Overview of IEEE Std 91-1984, Explanation of Logic Symbols Training Booklet (Rev. A) (SDYZ001A, 138 KB - Updated: 07/01/1996)

Palladium Lead Finish User's Manual (SDYV0O01, 2041 KB - Updated: 11/01/1996)
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Product Folder: CD4504B, CMOS Hex Voltage-Level Shifter for TTL-to-CMOS or CMOS-to-CM OS Operation
. QML Class V Space Products Military Brief (Rev. A) (SGZNOO1A, 257 KB - Updated: 10/07/2002)

USER GUIDES

aBack to Top

. LOGIC Pocket Data Book (SCYD013, 4837 KB - Updated: 12/05/2002)

. Signal Switch Data Book (SCDDO003, 10259 KB - Updated: 03/19/2001)

SAMPLES aBack to To
PACKAGE
ORDERABLE DEVICE ey PINS TEMP (°C STATUS DSCC NUMBER PRODUCT CONTENT SAMPLES
- INDUSTRY (T1) D - - - -
PDIP .
CD4504BE o) 16 -55TO 125 ACTIVE View Product Content Request Samples
solc .
CD4504BM96 (@) 16 -55 TO 125 ACTIVE View Product Content Request Samples
CD4504BPWR ASSOF 16 55 TO 125 ACTIVE View Product Content Request Samples
- View Product Content Request samples
(PW)
PRICING/AVAILABILITY/PKG Back to To
DEVICE INFORMATION T1 INVENTORY STATUS REPORTED DISTRIBUTOR INVENTORY
Updated Daily As Of 08:00 AM GMT, 17 Apr 2003 As Of 08:00 AM GMT, 17 Apr 2003
ORDERABLE | s1aTUS PR TEMP (°C B EECITIeE Biﬁ?cE.LZRY PTCDK IN STOCK (N PROGRESS LEAD TIME DISTRIBUTOR IN STOCK | PURCHASE
DEVICE - TYPE | PINS NUMBER CONTENT N e e e
DEVICE NUMBER CONTENT oTY | $US QrY QTY | DATE COMPANY | REGION
PDIP . .
CD4504BE ACTIVE (N) | 16 -55 TO 125 iew Contents| 1KU 0.44 25 8000* >10k | 10 Jun 4 WKS Avnet | Americas >1k BUY NOW
DigiKey | Americas >1k BUY NOW
Newark . .
Electronics | Americas 552 BUY NOW
Avnet-SILICA | Europe 54 BUY NOW
CDIP .
CD4504BF3A ACTIVE | 16 -55TO 125 iew Contents| 1KU 3.53 1 1788* 3971 | 20 May 8 WKS EBV
o) =52 EBV. ;
Electronik | Europe 50 BUY NOW
Avnet-SILICA | Europe 19 BUY NOW
CD4504BM ACTIVE sole | 16 55 TO 125 iew Contents| 1KU 0.88 40 o* 31 | 28 A 4 WKS
- 5 0 pr
((®)] Insight | Americas 80 BUY NOW
>10k | 13 May
solic .
CD4504BM96|  ACTIVE | 16 | -5570125 View Contents| 1KU 0.88 2500 o* >10k | 13 May 4 WKS
o . . .
DigiKey | Americas >1k BUY NOW
SOP i C t t * Eekad
CD4504BNSR| OBSOLETE NS | 16 -55TO 125 iew Contents| 1KU O Call None Reported
View Distributors
TSSopP .
CD4504BPW |  ACTIVE W) | 16 |-55T0125 iew Contents| 1KU | 0.56 90 o* 1620 | 16 Apr 4 WKS None Reported
View Distributors
>10k | 08 May
CD4504BPWR| ACTIVE Tssop | 16 55 TO 125 iew Contents| 1KU 0.28 2000 o* 10k | 08 M. 4 WKS
- b Y 2 ay .
PW) 4' DigiKey | Americas >1k BUY NOW
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Product Folder: CD4504B, CMOS Hex Voltage-Level Shifter for TTL-to-CMOS or CMOS-to-CM OS Operation
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