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CMOS 8-Stage
Presettable Synchronous
Down Counters

High-Voltage Types (20-Volt Rating)

CD40102B — 2-Decade BCD Tvpe
CD40103B — 8-Bit Binary Type

@ CD401028, and CD40103B con-
sist of an 8-stage synchronous down counter
with a single output which is active when the
internal count is zero. The CD401028 is con-
figured as two cascaded 4-bit BCD. counters,
and the CD40103B contains a single 8-bit
binary counter. Each type has contro! inputs
for enabling or disabling the clock, for clear-
ing the counter to its maximum courit, and
for presetting the counter either synchro-
nously or asynchronously. All control inputs
and the CARRY-QUT/ZERO-DETECT out-
put are active-low logic.

In normal operation, the counter is decre-
mented by one count on each positive tran-
sition of the CLOCK. Counting is inhibited
when the CARRY-IN/COUNTER ENABLE
{CI/CE) input is high. The CARRY-OUT/
2ERO-DETECT (CgTZD) output goes low
when the count reaches zero if the

input is low, and remains low for one full
clock period. o
When the SYNCHRONOUS PRESET-ENA-

CD40102B, CD40103B Types

Features:

® Synchronous or asynchron'ous preset
u Medium-speed operation: fo| =
3.6MHz (typ)@Vpp=10V
- @ Cascadable
m 100% tested for quiescent current at 20 V
® Maximum input current of 1 uA at 18V
over full package-temperature range; 100
nA at 18 V and 25°C
® Noise margin {full package-temperature
range) = 1VatVpp=5V
2VatVpp=10V
25VatVpp=15V
'@ Standardized, symmetrical output
characteristics
8 5V, 10-V, and 15-V parametric ratings
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CD401028, CD401038
FUNCTIONAL DIAGRAM

® Meets all requirements of JEDEC Tentative
Standard No. 13B, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:
Divide-by-“N"" counters
Programmable timers
Interrupt timers
Cycle/program counter

RECOMMENDED OPERATING CONDITIONS AT Tp = 25°C, Uniess Otherwise Specified

For maximurm reliability, nominal operating conditians should be selected so that operation
is always within the following ranges.

BLE (SPE) input is low, data at the JAM in-
put is clocked into the cotunter .on the next
positive clock transition regardless of the
state of the input.” When the ASYN.-
CHRONOUS PRESET-ENABLE (APE) in-
put is low, data at the JAM inputs is asyn-
chronousty forced into the counter regard-
less of the state of the SPE, Ci , or
CLOCK inputs. JAM inputs JO-J7 represent
two 4-bit BCD words for the CD40102B and

a single 8-bit binary word for the CD401038.
When the CLEAR (CLR) input is low, the
counter is asynchronously cleared to its
maximum count {9919 for the CD401028
and 2551¢ for the CD40103B) regardlessof - -
the state of any other input. The precedence
relationship between control inputs is indi-
cated in the truth table.

If all control inputs except CI/CE are high at
the time of zero count, the counters wiil
jump to the maximum count, giving acount- .
ing sequence of 100 or 256 clock pulses long.
This causes the CO/ZD output to go low to
enable the clock on each succeeding clock
pulse.

The CD40102B and CD40103B may be cas-
caded using the CI/CE input and the CO/ZD
output, in either a synchronous or ripple

mode as shown in Figs.21 and 22.

The CD40102B and CD40103B types are
supplied in 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline

packages (NSR suffix), and 16-lead thin shrink
small-outline packages (PW and PWR suffixes).
The CD40103B types also are supplied in
16-lead hermetic dual-in-line ceramic packages

(F3A suffix).

TIMITS
Characteristic_ 4 Vbp Min. Max. Units
Supply Voltage Range (At Ta = Full Package- 3 18 v
Temperature Range)
5 300 —
Clock Puise Width, tyy 10 180 - ns
15 80 -
5 320 -
Clear Putse Width, tyy 10 160 - ns
R 15 100 —
. 5 360 -
| APE PulséWidth, tyy . 10 160 - ns
T ' 15 120 -
' L - 5 - 0.7
Clock input Frequency, fou 10 - 1.8 MHz
e 15 - 24
5 -
Clock Rise and Fall Time, t,CL, t;CL 10 - 15 us
15 -
5 280 -
SPE Setup Time, tgy 10 140 - ns
15 100 -
. 7 5 200 -
Jam Setup Time, tgyy 10 80 - ns
15 60 -
JE— 5 500 -
CI/CE Setup Time, tgy; 10 250 - ns
15 150 -
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CD40102B, CD40103B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced 1o Vg TOMINAN ...........o.oieinineieie et eeseniaananeaanansns -0.5V to +20V
INPUT VOLTAGE RANGE,ALLINPUTS ................. e ~0.5V 1o Vpp +0.5V
DC INPUT CURRENT, ANY ONE INPUT ..o\ttt it e e ee et e ene e aneaans +10mA
POWER DISSIPATION PER PACKAGE (Pp): '

FOrTA= 880G 10 +1009G .. euueeiieeanee et eiteieiiies e aineaneanns e 500mW

ForTa=+1000Ct0+1259C. 0 .\ ooiili i, Derate Linearity at 12mW/9C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR '

FOR T4 = FULL PACKAGE-TEMPERATURE RANGE (All Package TY0O8) .. ov ovvvv''enrnnnrnnns s 100mwW
OPERATING-TEMPERATURE RANGE (TA). « . ov v vereenntinneinneieinneeineeaneaneaanns -550C to +125°C
STORAGE TEMPERATURE RANGE (Tgig) ... .eoeeiinininiieii e eeenaenenans -65°C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 + 1/32inch (1.59 £ 0.79mm) from case for 108 MaX ......vuveeeneneneraearnenne. +265°C

E

NT RATURE (Ta)=28°C]

OUTFUT LOW (SINK) CURRENT (Ig,i — mA

K [[
ORAIN-TO-SOURCE VOLTAGE (Vpg) -V
B20S-24318H3

Fig. 1 — Typical output low (sink) current
characteristics.

AMBIENT TEMPERATURE {T,)=25°C

o,
£
t
3
C 2 £ CE VOLTAGE {Vgs)=isv 11
STATIC ELECTRICAL CHARACTERISTICS £ It
o +
) : g H m“
CONDITIONS LIMITS AT INDICATED TEMPERATURES {°C) : § H
CHARACTER- . 2 I :
1STIC ‘ : 3 UNITS < Hi I
Vo |ViN{VDD _ 2, F
wvi | ovi]ovy| 55 | —40 | 485 | +125 | Min. | Typ. | Max. 2 Sy
Quiescent Device — 05 5 5 5 150 160 L} 0.04 5 i ;A;lr;-m»souncz VOLTAGE gfm)—v
Current, - o10] 10| 10 | 10 | 300 | 300 [ — op4 | 10 PrpTso—
Ipp Max. — 0,15] 15 | 20 20 800 600 | — 004 | 20 HA Fig. 2— Minimum output low {sink} current
characteristics.
- 0,20] 20 | 100 {100 | 3000 | 3000 - 0.08 | 100
Output Low 04 057 65 | 064 061 | 042 | 036061 1 -
(Sink)Current [ 05 o040 [ 16 [ 15 [ 10 | o913 [ 26 | - ERAINZTO- SOURCE VOLTRGE Yos)— Y o
loL Min. 15 l015] 16| 42 | a4 | 28 | 24 |34 | 68 | — [AFSIENT YERpERAToRE Tar2s c LR s
GATE - € YOLTAGE (Vgg)=-8! -
Output High a6 1 05| 5 |-064]061|-042] 036|051 -1 | - | mA e
{Source} 25 |os| 5 [ -2 i-18]-13 [-116]-r6 | -32 | - tro
Current, 95 |010] 10 |—16|-15 1 —t1 | 08 [-13 | —26 | - i
1QH Min. - s ]
135 [015] 15 |-42] -4 | 28 | -24]-34] 68 | - i 8
Output Voltage: - 05| 5 005 - 0 |005 LHOE ‘5‘
Low-Level, — Jo10] 10 0.05 - 0 | o005 g 3T
VoL Max. - a7 g serss {
, - Joas] 1s 0.05 - 0 Joos| ok
Output Voltage: - os| 5 | 4895 495 | 5 - §
High-Level, — Jo10] 10 9.95 995 1 10 - s
VOH Min. - Joas] 15 14.95 14957 15 -
Input Low. 05,45} - [ 15 —_ - 15 Fig. 3 — Typical output high (:ourcﬂ current
Voltage, - 1.9 — 0 3. — — 3 Fharacrunmc:.
VILMax. 54351 = | 15 2 S I O
input High 05 45| - 5 35 35 - - DRAIN-TO-SOURCE VOLTAGE (Vpg) —V
Voltage, 1,9 | — |10 7 7 — - RN VEWERATE | Trrassace
ViH Min. f18935] - [ 15 " n| - |- o et 1
Input Current _s g HiH ;g_ﬁ%
1N Max. - 0,18 18 | 201 } 01 | 1 #1 ] - |0 to._t uA i g
3131 v L1 l_~.:- ;
e kd e .. N -t
e 8
Note 1: These parameters and limits also apply to the Synchronous Preset Mode should a Preset condition of JAM 53 n‘l"’ : i L]
Zaro on Jp to J7 exist. T od
5 i i
ISRE 101 8 AP N e 5
e R I I s
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Fig. 4 — Minimum output high (source) current
characteristics.
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CD40102B, €D401038B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T 5 = 259C, Cy =50pF,

Input1,, tg = 20 ns, R, = 200 kS2 AMBIENT TEMPERATURE (Tpl=25°C
. Conditions Limits . '!g
Chlru:@mtie .VbD Al Packages Units E"
' v) | Min. | Typ. | Max. 2
Propagation Delay Time {1pHL, tPLH): E
B - 300 | 600 ;
Clock-to-Output (See Fig. 6) - 10 - }.130 260 E
Now1 - . 15 - 95 | 190 3
' S 5 - | 200 | 400 "
Carry In/Counter Enable-to-Cutput 10 — 90 180
15 T = 66 130
ns ;
5 - 660 1300 I.;Acb u#mucs u:._)—.r -
. - %~
Asvnchronous Preset Enable-to-Output 10 - 300 600 o Fig. 5 — Typ’ca] transition time as a function of
Note 1 16 - 200 400 load capacitance.
5 - 375 750
Clear-to-Qutput 10 - 180 | 360 nm:m Teweenatvne (rar2sec [T[[TT
15 — 100 200 : 1[ n[l%a-ll e ;HH : Iz L
- 5 - 100 200 : l'ii lnot tvpol: ...-.-4-“‘.. L
Transition Time (tTHL ATLH) 10 - 50 100 ns had IHBHIH H
15 - 40 80 HEHD :
- 5 L - 150 | 300 it i s
- Minimum Clock Pulse Width, (1) 10 - 90 | 180 R Hilt
15 - |40 | s0 oy, H
- T H
— 5 - .-160 320 15 ¥
Minimum CLR Pulse Width (1} - 10 <=} 804 160 i
- A e 15 - w501 100 ‘ - H
- 5 = - 180 360 A L e e O
Minimum APE Pulse Width {1y} . 10 L 1. 8o 160 ) (40D CAPACITANGE (G )~ pF e “bimne
: 15 ' _60. 120 ns - -, Fig.6— Typmlprapmﬁon oelay time s 8 fung-
5 . - 110 | 220 ] tion of load f capacitance (clock to CO/ZDJ
Minimum APE Removal Time (tam) 0 — 50 100 ' .
v |~ | % | |§ e e
5 - - 140 | 280 5 t
Minimum SPE Set-Up Time {tgy} 10 - 70 | 140 % i
5 - 50 | 100 ' ;
5 - 250 [ 500 §
Minimum CICE Setup Time (tgy) 10 | -. |12 | 260 . S 3
) L 75 | 150 z
' 5 | — [ 100 [ 200 8 s .
Minimum JAM Set-Up Time (tgy)) . 10 1 - 40 80 - 2
(Synchronous presetting) w1 - 30 | 60 : 3
Maximum Clock Input Frequency “CL) ] 0.7 14 - . “i & 5
(See Fig. 7) 10 |18 |38 | - MHz | - SUFPLY VOLTAGE I¥oo) =V
: 5. -} 24 48 = Fig. 7 — Typical meximum clock input frequency
Input Capacitance (CiN) - - - 5 75 pF- . as afunction of supply voitage,
AMDIENT TE (Tale25°C H
[t 1e20m 1A
 m »200 k0 T :
> ;E
T My S Yoo } Yoo - Yoo
,5" J( - D 'w INPUTS [ - , f ‘ f
e . i o ; INPUTS | BuTFuTS LLUCH )
A vss Vin : - {woTE
f 1] o - - -—? “{}'* SeovEmTiALY,
- z viL -] TO BOTH Vpg AND
A - o e
—ce309F . R s o
ia e HH ’ o ' ' T e i Voo O gy
+ ¢ -+ ) Vss TEST ANY COMBINATION L Tvss
o l I Lllll lt OF INPUTS 92C5- 27402
0 ' w o - of [ 04 ves s2Cs-2M4IRI
CLOCK WPUT FAEQUENCY (fcL i— k2 I s 2raomm)
Fig. 8 — Typical ic power dissipati Fig. 9 — Quiescent device .
e ftx:':i::nd:x::um-’ wsripation " . @ current test eircuit. Fig. 10 — Input voltage test circuit. Fig. 11 — Input current test circuit.
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CD40102B, CD40103B Types
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- Fig. 12— Logic diagram for CD401028.
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CD40102B, CD401038B Types

™ ™[5 T h&|
A
B
-
— §PE| .
-3 |I - — rroa 7 ~ 7
L i:L . E FFI E 'Frza E FF3
d o 4 1 G+ ]
ol & d& d & q a9
*CI.(EK[ [
A -
FFI-FFT o T T R
— >
CI/CE
x[3 J'l> :
J4 48 48 J7
*[E *m *Ez_] *E(MSIJ
A
B
< 4
TGARRY QUT/
TERG BETECT
|
" 7 miK
| FFa - FF5 3 FFT
R S 3 =
- €I — €T — X
. -
Voo
E
Vpo
¥ ALL INPUTS ARE
PROTECTED BY COS/MOS
(qr PROTECTION NETWORX
Vgs seCL-28BI3RE
Fig. 13 — Logic diagrem for CD407038B.
) o TRUTH TABLE
CONTROL |£urs PRESET ACTION
CLR APE S$PE | CI/CE MODE
1 1 1 1 inhibit counter
1 1 1 0 Synchronous | Count down®
1 1 0 X Preset on;n?{(t positive
clock transition
1 0 X X Asynchronous | Preset asynchronously
0 X X X Clear to maximum count
2. Clock connected to clock i‘nput
Notes: 1, 0= Low level

1 = High level
X = Don't care

3. Synchronous operation: changss occur on negative-to-
positive clock transitions

4, JAM inputs:

CD401028 BCD; MSD = J7,J6,J5,.M4 {J7 is MSB)
LSD = J3,J2,J1,40 (J3is MSB)
CD401038B Binary; MSB = J7, LSB = JO

*At zero count, the counters will jump to the maximum count on the next clock transition to “High.”
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CD401028B, CD40103B Types
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Fig. 14 — Detail logic diagram for flip-flops, FFO — FF7,
used in logic diagrams for CD401028 and CD401038.
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TERMINAL ASSIGNMENT
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cLoCK Voo
1
]
CO/Z0 |4 1S
3 °
S0 pF == ) 2
S 13
— o
Py
’_l‘ [[s]
h
92C5-28019

Fig. 16 — Maximum clock frequency

test circuit.
Yoo
1
30 co/zp TIME-OUT
—u
—]v2 CI/CE
—J3 SPE [—4 COUNT DOWN
N —lue APE e
s cLr|— PRESET
— e
—J7 cLoCk —TiN
Vss
N = TIME OUT x 1y
92CS-27Ti4RI
Fig. 19 — Programmable timer.

CLOCK CASCADE
—CLXE © c1ce co/mpy rfCLAE corz|—
g

t':l.ocx I I )
ves *ves
FRCS=2TNT

0

4-10
.102-0.254

(2921-3.124)

Fig.22 — Ripple cascading.

Dimmsjom and pad lsyout for CD401028.

I0 20 30 40 S50 €0 70 BO 90 100 W I8

CD40102B, CD401038B Types

Yoo
500 uF
o fout»
i 3 f o i E D
CLOCK
oc 2 18 @ Voo —] 2 CI/CE [~

3 14 001 uF w1 SPE

s 3 — e APE [—¢
5 12 TE 50 F lor 1590 —us CLR|—
3 1 = — s
7 10 —_— i CLOCK N
[] 9

< ' 3

- N+l 2 53 92¢5-27713

92Cs-20020

Fig. 17 — Dynamic power dissipation test circuit

+2 mode). Fig. 18 — Divide-by-" "N counter.

Voo
cpaomi®
10 e €0/2D|—CI/CE CO/ZDI—{CI/CE ¢O/ZD|
~—Jp cor2p =|';| :En:::‘grcils:gn GLOGK GLOCK CLOCK
b eyt | 1
oM —{Jp  CE/CE|tm cLOCK SASCAED
WICROPROCESSOR-] — Y3 SPE—¢ 92c3-2171881
OATA —Jus APE
BUS ] ]
:5 CLEAR * An output spike {160 ns @ Vpp = 5 V) occurs
_,: CLOCK EXT. whengever two or more devices are cascaded in
gsce the parallel-clocked mode because the clock-to-
carry out delay is greater than the carry-in-to-
t’.}‘,‘g’g{:‘ﬁgj carry out delay. This spike is eliminated by

’ gating the output of the last device with the

k.
Vss
- 8 A clock as shown.

Fig.20 — Microprocessor interrupt timer. Fig.21 — Synchronous cascading.

Dimensions in parentheses are in millimeters and
are derived from the basic inch dimensions as in-
dicated. Grid gradustions are in mils {10—3 inch).

Dimensions and pad layout for CD401038.

o_

92CM-35088

je——4-10
| o (0102-0254) 15-123
D21 -31247 1

92CM-35087
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{'?TEXAS PACKAGE OPTION ADDENDUM
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PACKAGING INFORMATION

Orderable Device Status @ Package Package Pins Package Eco Plan @ Lead/Ball Finish MSL Peak Temp ®
Type Drawing Qty
CD40102BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)
CD40102BNSR ACTIVE SO NS 16 2000 Green (ROHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40102BNSRE4 ACTIVE SO NS 16 2000 Green (ROHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40102BPW ACTIVE TSSOP PW 16 90 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD40102BPWE4 ACTIVE TSSOP PW 16 90 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40102BPWR ACTIVE TSSOP PW 16 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40102BPWRE4 ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD40103BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoOHS)
CD40103BF ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
CD40103BF3A ACTIVE CDIP J 16 1 TBD Call Tl Level-NC-NC-NC
CD40103BNSR ACTIVE SO NS 16 + 2000+ Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40103BNSRE4 ACTIVE SO NS 16 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40103BPW ACTIVE TSSOP PW 16 90 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40103BPWE4 ACTIVE TSSOP PW 16 90 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40103BPWR ACTIVE TSSOP PW 16 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

CD40103BPWRE4 ACTIVE TSSOP PW 16 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

@ 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.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS) or Green (RoHS & no Sh/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

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

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is

Addendum-Page 1



{'?TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS
www.ti.com 26-Sep-2005

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 TI
to Customer on an annual basis.
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS %
ol 14 16 18 20
B 0.300 0.300 0.300 0.300
7.62) | (7.62) | (7.62) | (7.62)
14 8 BSC BSC BSC BSC
alaiaiaiaialn B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
D c B MIN — | — | — | —
i C MAX 0.300 | 0.300 | 0.310 | 0.300
PAVAVEAVAVEAVANY (7,62) | (7,62) | (7,87) | (7.62)
‘J / 0.245 | 0.245 | 0.220 | 0.245
0.065 (1,65) C NN ' : : :
0,045 (114) 822) | (6,22) | (559) | (6,22)
0.0604552)

—»| ¢ 0.005 (0,13) MIN 0.075 (0,38) |<7 4"

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

0.130 (3,30) MIN

J Lﬁ 026 (0,66)
0.014 (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

\ 0:200 (5,08) MAX ? Gauge Plane
i A l Seating Plane

N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN
< A oM PINS #5144 16 18 20
16 ’ 0.775 | 0775 | 0.920 | 1.060
i i W e W i Wi W i W i B ACMAX 1 19.69) | (19,69) | (23,37) | (26,92)
O TRIE (387,32) (?87,3;) (gﬁégg) (gsg,‘é%
) o 60 h N
[P ey gy g g gy i A VXS@?‘O&N AA BB AC AD
i 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) ‘
> roow(mﬁ) YO 0.020 (0,51) MIN %% .
I ‘ \ T 0.015 (0,38)

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

—J 0.430 (10,92) MAX L

0100 2154

0.021 (0,53)
1 5.015 (0,38) . .

[]0.010 (0,25)@)] / \

\ !

\\ /’ 14/18 Pin Only

- 20 Pin vendor option @
4040049/E 12/2002
NOTES:  A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
A 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.

{5’ TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA
NS (R-PDSO-G**)
14-PINS SHOWN

0,51
’« > 5
14 8

T 0,15 NOM

PLASTIC SMALL-OUTLINE PACKAGE

560 8,20
500 7,40
l Gage Plane *

N~

Seating Plane $

B
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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 0,18.
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999
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14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHHAHHH T

“«—— A —»

L 1,20 MAX 0.15 ]

HlHHHHHHY_J

Seating Plane y
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!
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Gage Plane &
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P *%
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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.

OCOow

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 subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

TI 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.

TI does not warrant or represent that any license, either express or implied, is granted under any T patent right,
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 underithe patents or other intellectual property
of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or@ata 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
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