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CD4504B Types

v, CMOS Hex Voltage-Level Shifter for
TTL-to-CMOS or CMOS-to-CMOS Operation

u 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
m 5V, 10V, and 15 V parametric ratings
® Meoets all requirements of JEDEC

Vee —{ 1
‘0“’7 — 2 15 '_'FOUY
AN —|3 14—Fin . i .
il sl_emecy High-Voltage Types (20-Volt Rating)
Wiy = § 12— Eour Features: .
il nb—e » Independence of power-supply sequence
our IN considerations-Vce can exceed Vop,
CiIN — 7 10—Pour input signals can exceed both Vec and Voo
Vg — 8 sl—oy = Up and down level-shifting capability
TTOP VIEW m Shiftable input threshold for either
92c3-39308 CMOS or TTL compatibility

TERMINAL ASSIGNMENT characteristics

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

= Standardized symmetrical output

Standard No. 13B, “Standard Specifi-
cations 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
MT suffixes), and 16-lead thin shrink small-outline packages (PW
and PWR suffixes).

vee Voo
o out
i LEVEL
(3,5,7,9.11,14) SHIFTER (2,4,8,10,12,18)
Vee = PIN 1
e Vpp* PIN I8
TTL /CMOS 00
PELECY Om MODE SELECT Vgg =PIN S
* ALL INPUTS PROTECTED
BY CMOS PROTECTION 9205-39309
NETWORK
Fig. 1 - Functional diagram for CD45048.
MAXIMUM RATINGS, Absolute-Maxi Val
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced lo Vgg Terminal) .........cccvniiininerinarsanrsinsssnsnsnarsossrnssnse 0.5V to +20V
INPUT VOLTAGE RANGE, ALLINPUTS . ...utiuiuniininniniiiinsninsinsisssnnssianies -0.5Vto Vg +0.5V
DCINPUT CURRENT, ANY ONEINPUT ..ottt iassnisn st s neanaas +£10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTam=BBOC IO #1000 (.. vaiviaiiossadeinisoraniissnmnss sovnonpaveinasss ssfavessianvane 500mW

ForTaA=+1000C10+1259C ... ..ovirnninenineianieraeennnians Derate Linearity at 12mW/°C o 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR -

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .........ccuvireneinnnacans 100mwW
OPERATING-TEMPERATURERANGE (TA) . «ovvvvnrvrrinmrarnensrirnsnerseisssraneians -550C to +125°C
STORAGE TEMPERATURE RANGE (l'ml Bk e e R R R e R e e e -859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Al distance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 108 MaX ......cvvevrerrrersonnrrersanss +2859C

Copyright @ 2004, Texas Instruments Incorporated
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CD4504B Types

Veen
STATIC ELECTRICAL CHARACTERISTICS
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
Vo | Vin [Vec|VobD +25
CHARACTERISTIC Mmlvm|w|wvm]| -ss -40 +85 | +125 | MIN TYP | MAX | UNITS
Quiescent Device — | 0,5 5 5 1.5 1.5 1.5 1.5 — 0.02 1.5 on
Current, Ipp Max and Icg — g
o CMOG 00 010 | 5 | 10 2 2 2 2 0.02 2
— |o1s| 5 | 15 4 4 120 120 — 0.02 4 pA
— |o20] 5 |20 | 20 20 600 600 — 0.04 20
Quiescent Device Current, — 0,5 5 5 5 5 6 8 — 2.5 5
lccMaxTTL-CMOSMode ™50 T 5 [ 10 | s 5 8 8 = 25 5 mA
— |o15]| 5 | 15 5 5 8 6 _ 25 5
Output Low (Sink) o4 | o5 | — | 5 | o664 | o061 042 | o038 | 0.51 1 -
Current, oL Min o5 o0 — |10 ]| 18 15 1.1 0.9 13 2.6 —
15015 | — | 158 | 42 4 28 24 3.4 6.8 —
Output High (Source) 46 | 0,5 | — -064 | -061 | -042 | -0.38 | -051 -1 - mA

Current, IoH Min 25 (o5 | — | 5 -2 -18 | -13 | -115 | -18 | -32 -

95 |o,10 | — | 10 | -18 -15 | -1.a 09 | -13 -2.6 —

135|0,15 | — | 15 | -a42 -4 28 | -24 | -34 -6.8 -
Output Voltage: —|os | - | s 0.05 — 0 0.05
Low-Level, Vo Max — o] =10 0.05 = 0 0.05
— |o15 | — | 15 0.05 - 0 0.05

Output Voltage: —|los | —| s 4.95 4.95 5 -

High-Level, Vo Min — fo10] = |10 9.95 9.95 10 =

— |05} — | 15 14.95 14.95 15 -

InputLow | TTL-CMOS 1 - 5 | 10 0.8 - - 08

:"‘”:ﬂ"; TTL-CMOS 1 — | 5 |1s 0.8 = —- 08 v
1

Né-to 1 CMOS-CMOS 1 = 5 | 10 1.5 - - 1.5
CMOS-CMOS | 15 | — 5 | 15 15 — = 15
cMOS-CMOS |15 | — |10 | 15 - — 3

InputHigh | TTL-CMOS 9 = 5 |10 2 i -

\Vl:,:ah:i:' TTL-CMOS 15| — | 5 |15 2 - —

Note 1 CMOS-CMOS | 9 | — 5 | 10 as 3s - —
CMOS-CMOS |135| — 5 | 15 3.5 35 — -
cMos-cMos |135] — [ 10 | 15 7 7 —_ —

Input Current, lj\y Max — (o018 ] — J18] 200 | 200 | #1 [ 1 — | %105 201 | ua
Note 1: Applies to the & input signals. For mode control (P13), only the CMOS-CMOS ratings apply.
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Fig. 2 - Typical output low (sink) current characteristics.
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Fig. 3 - Minimum output low (sink) current characteristics.
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OUTPUT HIGH (SOURCE) CURRENT (1 pHl—mA

Fig. 4 - Typical output high (source) current characteristics.
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RECOMMENDED OPERATING CONDITIONS
For maximum rellabllity, nominal operating conditions should be selected so that operation is always within the

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

Vpp LIMITS
CHARACTERISTIC W i Max. UNITS
Supply-Volitage Range (For Ta = Full Package-Temperature Range) — 5 18 v
DYNAMIC ELECTRICAL CHARACTERISTICS, At T4 = 25°C; Input t,,tf = 20 ns, CL = 50 pF, R =200 Q
CHARACTERISTIC SHIFTING MODE —LCC (V)&DD (\))] TY:‘:'“"Ms AX UNITS
TTL to CMOS 5 10 140 280
Voo > Vee 5 15 140 280
Propagation Delay: CMOQOS to CMOS 5 10 120 240
High-to Low, | Voo > Vee 5 15 120 240
' 10 15 70 140
CMOS to CMOS 10 5 275 550
Vec > 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 > Vee 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, trctrun All Modes 10 50 100
15 40 80
Input Capacitance, Cin Any Input" 5 7.5 pF
Vee Voo _ ;
Ve T "ic Yoo v;c ki
: INELTS wPyrs | ! INPUTS |  ouTPUTS
vss Vee - NOTE: Vin - -
- - +
(B o tne T A - =
Vss il TO BOTH Vpg AND Vgs: L
~— CONNECT ALL UNUSED =] ™ -
INPUTS TO EITHER I
‘ ‘ Vec O Vss: Vss
@ o
Vs V25 -294%4 OF IN‘P':;rgmm“‘“m 9205-29433

B2CS-20452

Fig. 6 - Quiescent device current.

Fig. 7 - Input current.
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Fig. 8 - Input voltage.
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CD45048B Types

AMBIENT TEMPERATURE (T, }= 25°CH AMBIENT TEMPERATURE (Tal=28°C

® Vgywircy *INPUT VOLTAGE A
wmcuonu'rpur LEVEL IS

i
T
T

INPUT SWITCHING VOLTAGE (VgwyTcH) =V

*
VewiTen® INPUT VOLTAGE AT H
WHILH BUTPUT LEVEL 15 i

50% OF Vpp~ Vss

3 0 125 5 175 20
SUPPLY VOLTAGE (Vpgl—V

INPUT SWITCHING VOLTAGE | Ve TcHl—V

SUPPLY VOLTAGE (Vppl-V

9205 - 29450 22C5- 39310
Fig. 9 - Typical input switching as a function of Fig. 10 - Typical input switching as a
high-level supply voltage. function of high-level supply
(SELECT at Vcc-CMOS mode). ) . voltage (SELECT at Vss-TTL mode).

AMBIENT TEMPERATURE it RECOMMENDED

SUPPLY VOLTAGE (Vpp-V

5 10 15 20 25
SUPPLY VOLTAGE i\l'cci'\f

S2C5-39307

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

F——IOD (2.54}

Dimensions in parentheses are in millimeters and are derived from
the basic inch dimensions as indicated. Grid graduations are in
mils (10° inch).

B2C5-40394

Dimensions and pad layout for CD4504BH.

3-244



| ebed-wnpusppy

"80IABP Y} JO UonoNPoId By} panunuUOSIp sey |1 :31370S90

"a|qe|ieAe aq jou Aew Jo Aew ss|dwes “uononpoid Ul Jou S| Ing paounouue usag sey 8oiAeq :MIIATHd
‘uBisep mau e ui Led siy} Buisn puswiwoosl Jou seop |1 INg ‘siswoisno Bunsixe Joddns 0} uononpold Ul S| 8oIAeq “SubIsep Mau 1oy papuawiwooal JoN :dNYN
"Joaye Ul s polad Ang-awineyl| B pue ‘penuiuoosIp aq ||IM 80IASP 8Y} Jey) paounouue sey |1 :ANg34I1
'subisep Mau 10} papusWIWOD8l 82IABP JONPoId :JAILOV

'SMOJ|0} SE Paulep Bl sanjeA snjejs Bunexiew sy )

GZl 0} 66~ IL1eD 1L 11.D aglL 9l Md dOSS1 JAILOV YOUMdEY0SFAD
(1g/as ou ®
E aroSsND GZL 01GS-  INITNN-D092Z-L-[2AeT NvadiN N2 SHoY)usaln 0002 9L Md dOSSs1 JAILOV HMdEgr0Syad
(1g/gs ou ®
E gv0SND GZL 01GS-  INITNN-D092Z-L-[2AeT NvadiN N2 SHOY) usaln 06 9l Md dOSS1 JAILOV ¥aMdar0s¥ad
(1g/qs ou g
E ar0SND GZL 01GS-  INITNN-D092Z-L-[2A8T NvadiN N2 SHoY) usain 06 9l Md d0OSSs1 JAILOV Mdgr0syad
[atg o) uoor
Ngr05¥a0 GZL 0}GG-  INITNN-D092-L-[oAdT NvadiN No SHOY) usa1n  0GZ 9l a 210S JAILOV 1INgY0SYa0
(1g/as ou g
E Warosyaod GZL 01GS-  INITNN-D092Z-L-12A8T NvadiN N2 SHoY) usain oY 9l a 210S IAILOV YOINEY0SYAD
(1g/qs ou®
E Ngr05+a0 GZL 01GS-  INITNN-D092Z-L-[2AeT NvadiN N2 SHOY) usaln oY 9l a 210S JAILOV YANGY0SYAD
(1g/as ou g
E Warosyao GZL 01GS-  INITNN-D092Z-L-[eAaT NvYadiN No SHoY)usaln 005z 9L a 210S JAILOV ¥996WEP0SYAD
(1g/as ou g
E Ng¥05¥a0 GZL 01GS-  INITNN-D092Z-L-[2A8T NvadiN N2 SHoY)usaln 0052 9L a 210S IAILOV $396N8Y05¥AD
[atg o) ueor
Wgy05+a0 GZL 0}GS-  INITNN-D092Z-L-[oAd7 NvadiN No SHoOY) usa1ln 0052 9L a 210S JAILOV 96N g+05¥AdD
(1g/as ou g
E Warosyao GZL 01GS-  INITNN-D092Z-L-[2A8T NvadiN N2 SHoY) usain oY 9l a 210S JAILOV Warosyao
E ve49¥05va0 GZl 0} G5~ adA| Byd Joy v /N rAL'S aglL L 9l r diao JAILOV vE49¥05ya0
(SHoY)
E 39v05¥A0 GZl 0} 66~ adA| Bid Joy v /N NvadiN N2 9814-ad (74 9l N diad JAILOV ¥339v05Ya0
(SHoY)
E 39v05¥A0 GZl 0} 66~ adA| Byd Joy v /N NvadiN N2 8a14-ad (74 9l N dlad JAILOV 389Y05AD
(S/v) (€) (9) (2) £o Buime.q (1)
s9|dweg Bunjiepy as1naqg (9.) dwaj do dwa] yead 1SN ysiui4 |jeg/pee ue|d 093 abeyoed suld abejoed adA)] abejyoed snjeis 991A9( 3|qelapiO

NOILVINHOZNI ONIOVMOVd

¥10Z-AON-L

IWNNAN3AAVY NOILdO FOVMIOVd

SINTWNHULSN]
Ssvxdl ¢

WOoD" [} MMM




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

PINS *x
DIM 14 16 18 20
5 0.300 | 0300 | 0.300 | 0.300
(762) | (7.62) | (7.62) | (7.62)
" . BSC BSC BSC BSC
ﬁ r-‘] r-'“l ["-“l r'-‘] ["-“l ﬁ B MAX 0.785 .840 0.960 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
) C B MIN — — — —
l C MAX 0.300 0.300 0.310 0.300
UIVEVAVAVEVAY (7.62) | (7.62) | (7.87) | (7.62)
1 7
0.245 0.245 0.220 0.245
0.065 (1,65) C MN
S0 (18] (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52

—»| |&¢—0.005 (0,13) MIN 0.015 (0.38) |47 4"

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

* 0.130 (3,30) MIN

J 0.026 (0,66)
0.074 (0,36) 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. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

0.125 (3,18) MIN

N (R—PDIP—T**) PLASTIC DUAL-IN—-LINE PACKAGE
16 PINS SHOWN
PINS **
- A »
o 14 16 18 20
16 ’ 0.775 | 0.775 | 0920 | 1.060
o e B e I e W o B e B T ACMAX 1 19,69) | (19,69) | (23,37) | (26,92)
0.745 | 0.745 | 0.850 | 0.940
) %ﬁgfg)) ACMING 1 18,92) | (18,92) | (21,59) | (23,88)
MS—001
P2 SN S s e s e A VARIATION AA BB AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) 0.325 (8,26)
> r 0,030 (0.78) 0.020 (0,51) MIN 0.300 (7,62)
I | \ 5 0.015 (0,38)
| | —
1 1 0.200 (5,08) MAX Tcouge Plane
\. ‘ ‘ \)Jl i Seating Plane
(B ¥ (0,25) NOM

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

[4]0.010 (0,25) @]

—pf —

)

U M/WE_% Pin Only A

= 20 Pin vendor option

J 0.430 (10,92) MAX

4040049/E  12,/2002

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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