{’ TEXAS

INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS099

CMOS Quad Low-to-High

Voltage Level Shifter

High-Voltage Types {20-Volt Rating)

#.CD401098 contains four low-to-
high-voltage level-shifting circuits. Each cir-
cuit will. shift a low-voitsge dqgml -logic
input signal (A, B, C, D) with logical = V¢g
and logical 0 = Vgg 1o o higher-valtage out-
put signal (E, F, G, H) with logical 1 = Vpp
and logical 0 = Vgs.

The RCA-CD40109, unlike other low-to-
high tevel-shifting circuits, does not require
the presence of the high-voltage supply
{(VDD) before the application of either the
low-voitage supply {Vcc) or the input sig:
nals. There are no restrictions on the se-
quence of application of Vpp. VCC. or the
input signals. In addition, with one exception
there -are no- restrictions on the relative
magnitudes of the supply voltanes orinput
signalswithin the device maximum ratings,
provided that the input signal swings
betweenVgs and atieast0.7 Vo Voo may

CD40109B Types

Features:

o Independence of power supply ssquence
considerations—V e can exceed Vpp, input
signals can exesed both Ve and Vpg
8 Up and down Ilul-shiﬂ:inq capability
& Three-state outputs with seperate enabls controls
® Standardized, symmetricsl output cheracteristics
= 100% testad for quiescent current at 20 V
® Maximum input currentof 1 zA at 18 V

PECE- ER44T

over full package-temperature range; FUNCTIONAL DIAGRAM
100 nA at 18 V and 25°C 11 of 4 units)

& Noise margin (full puekmumponmn
range)

=1 ancc-sv Vpp = 10V
=2VatVee=10V,Vpp =15V

B 6.V, 10-V, and 15-V paramatric ratings
® Meets all requirements of JEDEC Tentative

Standard No. 138, “Standard Specifications

I‘or Dmrlpllon of ‘B SQI'I” CMOS Devices”
RECOMMENDED G'ERA‘!ING CONDITIONS
For maximum relisbility, nominal operating conditions should bc -hcud
s0 that operation is 8lways within the following ranges:

exceed Vpp, and input signals may exceed LIMITS
Ve and Vpp. When operated in the mode CHARACTERISTIC MIN. - MAX. uNITS
:FE:;_YODD; theel.cr?:mm will operate as a Supply-Voltage Range (For TA =
9 W tevel-shifter. Full Package-Temperature Range) 3 18 V..
The CD40109 also features individual three- : :
state output capability. A low level on any . . .
of the separately enabled three-state output MAXIMUM RATINGS, Absolute-Maximum Values:
contrqis produces a high-impedance-state in DC SUPPLY-VOLTAGE RANGE, (Vpp)
the corresponding output. Voltages referencedtoVgg Terminal) . ......vvvvivniuann teaictnnenreanreanas -0.5Vio +20V
R INPUT VOLTAGE RANGE, ALLINPUTS .......c.ccvv0nn reraes wesarssasnna =0, .
The CD40109B-Series types are supplied in , ANGE, ALL INPUTS 0.5V o Vpp +0.5V
. i DC INPUT CURRENT, ANYONEINPUT ....covvevnnnnse besvesesosranatasncrnnrnranie =10mA
16-lead ceramic dual-in-line packages (D POWER DISSIPATION PER PACKAGE
and F suffixes), 18-lead dual-in-line plastic (PD)
» : L FOrTa==650C 0 +1000C .. vttt ittt i cirie e reeraraaasnneasianerencnanns 500mWwW
packages (E suffix), and in chip-form (H ;
suffix). ForTA=+1009C10+1250C .....ovvivinnrneennenn. Derate Linearity at 12mW/°C o 200mW
DEVICE DISSIPATION PER OUTPUT THANSISTOR ) ‘
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)............. 100mwW
OPERATING-TEMPERATURE RANGE (TA) -.v.vovnruimananrcvrarnnnrsnenns =-5659C to +125°C
App/,c,t,om o STORAGE TEMPERATURE RANGE (Tgtg) - ....oeuvnvnrnnninenienneninnns -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING)
8 High-orlow hnl-miﬂlu with thres-state
outputs for uniti onol or bldmet . Atdiatance 1/16 £ 1/32inch (1.58 £ 0.79mm)from casefor10smax ................ +2850C
bussing
8 |solation of logic subsystems using separ- e Vee Voo
ate power supplies from supply ssquenc- e
| ing, supply lou and supp[v regulation SN ‘ 7 Yoo
: mm R * LEVEL [ é
ST L e e . L A O SHIFTER]
‘ - ‘ 3(6,10,141 M. e
T . .. TRUTHTABLE o :}—0
— - - — 4(8,11,13)
. INPUTS . OUTPUTS LEVEL
- L -1 ENABLE : R :uul.z.: G' SHIFTER
: . a2t . e TS
ABeCD | ABCD E F.GH R L.
- o | .1 0 g Vogels
. 1 P ] T ] Vgg'8
x i - o N — - z — 92C8- 29448
LOGICO= LOW(Vgg)  X=DONF CARE Z = HIGH IMPEDANCE

LOGIC t = Vo at INPUTS and Vpp st OUTPUTS

Fig.1 — CD40109B Iogic disgram (1 of 4 units).
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€D401098 Types

STATIC ELECTRICAL CHARACTERISTICS

1 S
) CONDITIONS LIMITS AT INDICATED TEMPERATURES {°C) *Idw = i =
CHARACTER- o TE-TO-B0URCE VOLTAGE (Vog]t 13
ISTIC = unITs| |z e
Vo |ViN |VDoD . £ P
w} vy |tv)| 55 | 40 | +85 | +125 [ Min. | Typ.. [Max.| Za
Quiescent Device - 05 5 t 1 30 30 - 0.02 1 3 10V
Current, - Joa0[ w0 | 2 2 | e0o | 60| - | 002 2 “A 3
DD Max. — [035[ 15| 4 a | 120 | 120 - [ 0.02 £
- 020 20| 20| 20 | 600 600 — | 004 | 20 i
Output Low 04 | 05 & | 064 |061 | 042 | 036 § 051 1 LT ° DRAN-To-SOURCE vot.ﬂ,sgfcvog;—v S
(Sink} Current 05 |o10| 10} 16 | 15 1.1 |- 09 {13} 286 - rio2 - Tumice o sink]
i T ig.2 — i output low {sin.
loL Min. 15 |015] 15 | 42 | 4 | 28 | 24 |34 | 68 | — O T e
Cutput High 46 |05 5 |-064|-061]-042]-036]-051] -1 -} mA _ _
{Source) 25 05 5 -2 -18 -1.3 }-t .]5 -1.6 ""32 - [ANEENT TEGPERATORE [21+25°C T T
Curren 95 |010] 10 |16 |16 |—11 | 09 [-13 | -26 | - . i
n.
o 135 |045] 16 |42 | —4 | 28 | -24 |34 | 68 | - Iy
Output Voltage: — 05 5 0.05 - 0 0.05 Eu L T et T
Low-Level, — o0 10 0.05 - 0 005 g 7
VoL Max. : : - ‘ 3 H
— o015 15 0.05 = 0o 005} 2 #
£ H 10
Qutput Voltage: - 05| 5 - 4.95 495 | S - 3"“._ g
High-Level, -~ |o10] 10 . 995 995 | 10..] - 2 o :
VOH Min. ~ [015] 15 14,95 14986 15 | - £ Lt
Input Current” ' .  liaaos ! Al e
YN Max. 0.18 18 *0.1 | 0.1 ] * = ) ~t10 -t0'1 - HA ° ORAW-TO- SCURCE YOLTAGE ivgs)—v
3-State Cutput B : - ’ Fig.3 — Minimum output low (sink}
Leakage Current 0,18| 18 |04 |04 | 212 | 12| —~ jz104]| 04| pA current charscteristics.
IouT Max. ’
Vo |Vcc|Vop
() (v) | (v}
{nput Low 1.9 5 10 15 — - 1.5 A ?
Voltage, H H 3
V“_ Max. 1.5, 135 10 15 3 |- —_ 3 B T é:t i o
— : +— v B o HErE R
Input High 19 5 | 10 35 | as — - ka: 3:: e Aok "E
Voltage, 15135 10 | 15 7 17 = ~ ’ e it
ViH Min. : : : A H g
: - R od
:
i 3
AR

ace- 2803003

Fig.4 — Typical output high (source).
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.. LOAD CAPACITANCE (G }—9F . ’ LOAD CAPAGITANGE {C\)—pF
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Fig.5 — Minimum output high {source)- Fig.6 — Typical transition time a3 8 function Fig.7 — Typical high-to-low propagation delay time
current charactaristics. of load capacitance. . 85 afi jon of Joad capacitance.
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CD40109B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Ty = 25°C, Input t,. t¢ =20 ns,
CL =50 pF, R = 200 k{2 unless otherwise specified

_LIMETS

2 [AMBIENT TEMPERATURE (T, 1=25
s
z
é" -Svop te
e e, = :
]
3"’“ - -
g L
I i

T ™ 80 %0 100

3 4 %0
LOAD CAPACITANCE (q_’-f
PRER-29449

Fig.8 — Typical low-to-high propagation delsy time
as a function of load capacitance.

VswiTcH® INPUT VOLTAGE AT
WL BUTPUT LEVEL IS
20% OF Vpp - Yss

INPUT SWITCHING VOLTAGE {VewiTgH)—V

CHARACTERISTIC SHIFTING vee | Voo
! MODE vy | v) | Tye. | Max. | UNITS
Propagation Delay — Data Input 5 10 300 | 600
to Qutput: : L—H 5 15 220 440
1 15 { ’
High-to-Low Level, tpyy g 180 360 ns
10 5 250 500-
H—-L 15 5 250 500
15 10 120 240 -
5 10 130 260
L-H 5 | 15 | 120 | 240
L Hih Level 10 15 70 140
ow-10- gl evel, tPLH 10 5 230 460 ns
H-L 15 5 230 - 460 -
15 10 80 160
3-State Disable Deiay: 5 10 60 120
RL=1kQ L-H 5 15 | 75 | 150
Qutput High to High 10 15 35 70
Impedance, tprz 10 s | 200 400 ns
H-L 15 5 200 400
15 10 40 80
5 10 370 740
L—H 5 15 300
Output Low to High 10 15 250 ggg )
Impedance, tpLz - ns
. 10. 5.1 250 500
H-L 15 - 5+ 250 | 500
15 10 130 260
5 10 320 640
L—H 5 15 230 460
High Impedance to 10 15 180 360
Qutput High, tPZH 10 5 300 600 ns
H-L 15 5 300 6800
15 10 130 260
5 10 100 200
High Impedance to L=H 5 15 80 160
10 15 40 80
Output Low, tpz|_ ns
10 5 200 400
H—L 15 5 200 400
: 15 1 10 | 40 80
0 | 50 | 100
_ s , 40 80
Transition Tlmew“g‘r ; ‘ — 40 80
e IHL LR 10 100 | 200 s
S L obeEe-L [ s L <s | 100 | 200
X, ‘ . 15"} 10 50 | 100
Input Capacitance, C; - | Any:input 5 756 pF
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0 125 15 175 20
SUPPLY VOLTAGE (Vpp)=V

$205- 29430

Fig.9 — Typical input switching as a function of
high-ieval supply voitsge.

AMBIENT TEMFERATURE [Ty )= 25°C
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CD40109B Types

TEST CIRCUITS
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Fig. 12 — Output enable delay times test circuit snd weveforms. .
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CD401098
TERMINAL ASSIGNMENT

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
are in mils (16~3

A o

. Grid gradh

Vee Voo

INPUTS
vee NOTE:

MEASURE INFUTS
SEQUENTIALLY,

TO BOTH Vgp AND Vay:
CONNECT ALL UNUSED
WPUTS TO EITHER

‘ Voo OR Vgg-

1ttt

VECH-104%4

Fig. 15 — input currant.

inch).

97-105

Yee Voo
Veg ' t
INPUTS
o
Vs
Voo &Vcc é
Vss
S2CS-29482

Fig. 13 — Quiescent device current.
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Fig. 18 — Dynamic power dissipation test circuit.

(2.464-2.667) |

92C5~ 36897

Dimensions and pad layout for CO401098H.
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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



