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Power Supply Supervisory Circuit

FEATURES

¢ Includes Over-Voltage, Under-Voltage, and
Current Sensing Circuits

« Internal 1% Accurate Reference
¢ Programmable Time Delays

¢ SCR “Crowbar” Drive of 300 mA
« Remote Activation Capability

e Optional Over-Voltage Latch

¢ Uncommitted Comparator Inputs for Low
Voltage Sensing (UC1544 Series Only)

DESCRIPTION

The monolithic integrated circuits contain all the
functions necessary to monitor and control the output
of a sophisticated power supply system.
Over-voltage (0.V.) sensing with provision to trigger
an external SCR “crowbar” shutdown; an
undervoltage (U.V.) circuit which can be used to
monitor either the output or to sample the input line
voltage; and a third op amp/comparator usable for
current sensing (C.L.) are all included in this device,
together with an independent, accurate reference
generator.

Both over- and under-voltage sensing circuits can be
externally programmed for minimum time duration of
fault before triggering. All functions contain open
collector outputs which can be used independently or
wire-or'ed together, and although the SCR trigger is
directly connected only to the over-voltage sensing
circuit, it may be optionally activated by any of the
other outputs, or from an external signal. The O.V.
circuit also includes an optional latch and external
reset capability.

The UC1544/2544/3544 devices have the added
versatility of completely uncommitted inputs to the
voltage sensing comparators so that levels less than
2.5 V may be monitored by dividing down the internal
reference voltage. The current sense circuit may be
used with external compensation as a linear amplifier
or as a highgain comparator. Although nominally set
for zero input offset, a fixed threshold may be added
with an external resistor. Instead of current limiting,
this circuit may also be used as an additional voltage
monitor.

The reference generator circuit is internally trimmed
to eliminate the need for external potentiometers and
the entire circuit may be powered directly from either
the output being monitored or from a separate bias
voltage.
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For each terminal, first number refers to 1543 series, second to 1544 series.
*On 1543 series, this function is internally connected to VREF.

2 Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas
Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of the Texas
Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.
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Connection Diagrams
DIL-16, SOIC-16 (TOP VIEW) UC 1543 DIL-18, SOIC-18 (TOP VIEW) UC 1544
J or N, DW Package UC 2543 J or N, DW Package UC 2544
(Also W Package for the UC1543 Only) UC 3543 —\J ] UC 3544
U SCR Trigger (1] [18) vin
SCR Trigger ] 16 VN Remote Activate Cz 1__723 VREF
Remote Activate CE EJ VREF Reset @ @ Ground
Reset CE EJ Ground 0.V. Indicate 4] 15 C.L. Output
O.V. Indicate CE EJ C.L. Output O.V. Delay @ E) Offset/Comp
O.V. Delay (5] [12> Offset/Comp O.V. N.I. Input ] [i3> C.L. N.I. Input
0.V. Input 6] 11> C.L. N.I. Input O.V. Inv. Input (7| [12) C.L. INV. Input
U.V. Input (7] [10p C.L. INV. Input U.V. N.I. Input g 1) U.V. Indicate
U.V. Delay (8] [9Y U.V. Indicate U.V. Inv. Input {9 10> U.V. Delay
PLCC-20,LCC-20 PACKAGE PIN FUNCTION PLCC-20,LCC-20 PACKAGE PIN FUNCTION
(TOP VIEW) FUNCTION PIN (TOP VIEW) FUNCTION PIN
Q or L Package N/C 1 Q or L Package N/C 1
SCR Trigger 2 SCR Trigger 2
Remote Activate 3 Remote Activate 3
Reset 4 Reset 4
O.V. Indicate 5 O.V. Indicate 5
N/IC 6 N/C 6
O.V. Delay 7 O.V. Delay 7
O.V. Input 8 O.V. N.I. Input 8
N/C 9 O.V. INV. Input 9
N/C 10 U.V. N.I. Input 10
U.V. Input 1 U.V. INV. Input 1
U.V. Delay 12 U.V. Delay 12
U.V. Indicate 13 U.V. Indicate 13
C.L. INV. Input 14 C.L. INV. Input 14
C.L. N.I. Input 15 C.L. N.I. Input 15
Offset/Comp 16 Offset/Comp 16
C.L. Output 17 C.L. Output 17
Ground 18 Ground 18
VREF 19 VREF 19
VIN 20 VIN 20
ABSOLUTE MAXIMUM RATINGS™
over operating free-air temperature range (unless otherwise noted)
VALUE UNIT
VN Input supply voltage 40 v
Sense inputs, voltage range 0to VIN
SCR trigger current @ -600 mA
Indicator output voltage 40 \Y
Indicator output sink current 50 mA
Power dissipation (package limitation) 1000 mw
UC1543, UC1544 -55 to 125
T, Operating temperature range UC2543, UC2544 -25t0 85 oc
UC3543, UC3544 0to 70
Tstg Storage temperature range -65 to 150

(1) Currents are positive-into, negative-out of the specified terminal.
(2) At higher input voltages, a dissipation limiting resistor, RG, is required.

2 bubmit Documentation FeedbacH


http://focus.ti.com/docs/prod/folders/print/uc1543.html
http://focus.ti.com/docs/prod/folders/print/uc1544.html
http://focus.ti.com/docs/prod/folders/print/uc2543.html
http://focus.ti.com/docs/prod/folders/print/uc2544.html
http://focus.ti.com/docs/prod/folders/print/uc3543.html
http://focus.ti.com/docs/prod/folders/print/uc3544.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUS188A&partnum=UC1543

JQ’]FXAS
INSTRUMENTS

www.ti.com

%im

Clo4

C3543,

C354

SLUS188A—-APRIL 1997—-REVISED FEBRUARY 2007

ELECTRICAL CHARACTERISTICS

Unless otherwise stated, these specifications apply for T, = -55°C to 125°C for theUC1543 and UC1544; -25°C to 85°C for
the UC2543 and UC2544; and 0°C to 70°C for the UC3543 and UC3544. Electrical tests are performed with V,y = 10 V and
2-kQ pull-up resistors on all indicator outputs. All electrical specifications for the UC1544, UC2544, and UC3544 devices are
tested with the inverting over-voltage input and the non-inverting under-voltage input externallyconnected to the 2.5 V
reference. T, =T,.

UC1543/UC1544/UC2543/

bubmit Documentation Feedback

PARAMETER TEST CONDITIONS uC2544 UC3543/UC3544 UNIT
MIN TYP MAX MIN TYP MAX
Ty =25°C to Tyax 45 40 45 40
VN Input voltage range \
Twin 10 Tyax 4.7 40 4.7 40
Tmins Tos Tuax 15 15
Reference Section
T;=25°C 2.48 25 2.52 2.45 2.50 2.55
Vour Output voltage \Y,
Over temperature range 2.45 2.55 2.40 2.60
Line regulation Viy=5t030V 1 5 1 5 my
Load regulation Irer = 0to 10 mA 1 10 1 10
Short circuit current Veee =0 -10 -20 -40 -12 -20 40| mA
Temperature stability 50 50 ppm/°C
SCR Trigger Section
Peak output current Vin=5V,RG=0,VO=0 -100 -300 -600 -100 -300 -600| mA
Peak output voltage ViN =15V, Ig =-100 mA 12 13 12 13 v
Output OFF voltage Vin=40V 0 0.1 0 0.1
Remote activate current R/A Pin = GND -0.4 -0.8 -0.4 -0.8] mA
Remote activate voltage R/A Pin Open 2 6 2 6 \
Reset current Reset = GND, R/A = GND -0.4 -0.8 -0.4 -0.8 mA
Reset voltage Reset open, R/A = GND 2 6 2 6 \
Output current rise time R =50, T;=25°C,Cp =0 400 400 mA/us
Prop. delay from R/A R =50, T;=25°C,Cp =0 300 300
Prop. delay from O/V input | R, =50, T; =25°C,Cp =0 500 500 ns
Comparator Section
Input threshold (Input Ty=25°C 2.45 2.50 2.55 2.40 2.50 2.60
voltage rising on O.V. and \%
falling on U.V.) Over temperature range 2.40 2.60 2.35 2.65
Input hysteresis 25 25 mV
Input bias current Sense input =0V -0.3 -1.0 -0.3 -1.0 A
Delay saturation 0.2 0.5 0.2 0.5
Delay high level 6 7 6 7 v
Delay charging current Vo=0 -200 -250 -300 -200 -250 -300 A
Indicate saturation IL =10 mA 0.2 0.5 0.2 0.5 \%
Indicate leakage Vinp =40V 0.01 1.0 0.01 1.0 HA
| 'T”J p;’tZ%‘{,ecr’ délu\:i 52emv 400 400 ns
Propagation delay -
Input over drive = 200 mV, 10 10 ms
T;=25°C,Cp=1pF
3
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ELECTRICAL CHARACTERISTICS (continued)

Unless otherwise stated, these specifications apply for T, = -55°C to 125°C for theUC1543 and UC1544; -25°C to 85°C for
the UC2543 and UC2544; and 0°C to 70°C for the UC3543 and UC3544. Electrical tests are performed with V,, = 10 V and
2-kQ pull-up resistors on all indicator outputs. All electrical specifications for the UC1544, UC2544, and UC3544 devices are
tested with the inverting over-voltage input and the non-inverting under-voltage input externallyconnected to the 2.5 V
reference. T, = T,.

Current Limit Section

Input voltage range 0 VIN -3V 0 VIN -3V \%
Input Bias Current Offset pin open, Vg = 0 -0.3 -1.0 -0.3 -1.0 HA
Offset pin open, Vg = 0 0 10 0 10
Input offset voltage - mV
10k from offset pin to GND 80 100 120 80 100 120
CMRR 0<Veus 12V, V=15V 60 70 60 70
Offset pin open, Vg = 0
AVOL v, 72 80 72 80 ®
R, =10 kQ to 15 kQ,
VOUT =1to6V
Output saturation IL =10 mA 0.2 0.5 0.2 0.5 \Y,
Output leakage Vinp =40V 0.01 1.0 0.01 1.0 HA
Small signal bandwidth Ay =0dB, T; =25°C 5 5 MHz
; Voverprive = 100 mV,
Propagation delay T, = 25°C 200 200 ns

Rg SERIES GATE RESISTANCE

Vin SUPPLY VOLTAGE - (VOLTS)

TYPICAL CHARACTERISTICS

SCR Trigger Power Limiting

Recommended Series Gate
Resistance, Rg For Use With
Higher Supply Voltages

200
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50

0
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Figure 1.
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Figure 2.

bubmit Documentation Feedback



http://focus.ti.com/docs/prod/folders/print/uc1543.html
http://focus.ti.com/docs/prod/folders/print/uc1544.html
http://focus.ti.com/docs/prod/folders/print/uc2543.html
http://focus.ti.com/docs/prod/folders/print/uc2544.html
http://focus.ti.com/docs/prod/folders/print/uc3543.html
http://focus.ti.com/docs/prod/folders/print/uc3544.html
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLUS188A&partnum=UC1543

*5‘ TEXAS
INSTRUMENTS

www.ti.com

UCT543, [0CT54
oot
C3543, [UC354

SLUS188A—APRIL 1997—-REVISED FEBRUARY 2007

DELAY CAPACITANCE-(MICROFARADS)

OPEN LOOP VOLTAGE GAIN - (dB)

Activation Delay vs
Capacitor Value

0 bl AY= 2-|5 C
0.1 =10ms / 1+ E
01
001
0001
001 01 01

1

Current Limit Input Threshold

- (mV)

Vin = 10V
200 RL = 2'{“

30 O
20 OFFSET/O

VtH THRESHOLD VOLTAGE
o

COMP == Ry
7
5
3
2 f
¥ My X
— ow S g % TE— :.‘E-, :‘é
0 10 Rt THRESHOLD SETTING RESISTOR - (0)

DELAY TIME - (MILLISECONDS)

Current Limit Amplifier Gain

Figure 3.

Figure 4.

Current Limit Amplifier Frequency Response
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Figure 5. Figure 6.
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APPLICATION INFORMATION

The values for the external components are determined as follows:

1000
TH — Rl
Current limit input threshold,
Cs is determined by the current loop dynamics
Vi N V, R2
B Ry R\ R2+R3

1

P
Peak current to load,

v
Iy = Rﬂ
Short circuit current, sc
~ 2.5(R4+R5+R6)
O(low) —
Low output voltage limit, R5+R6
2.5(R4+R5+R6)
VO(high) = R6

High output voltage limit,
Voltage sensing delay, t; = 10,000C4

V=5
IN
. i : Rg > 02
SCR trigger power limiting resistor, :
BIAS SUPPLY . OUT-OF-TOLERANCE
FROM POWER SUPPLY Rsc ‘r@b) INDICATORS
@ TO SYSTEM
(4)._. CONTROL
SCR
"CROWBAR"

seeFo-wf
el

LATCH| —

RESET

Figure 7. Typical Application
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APPLICATION INFORMATION (continued)

BIAS SUPPLY = *

TO LM139 COMPARATORS
MAIN o CI) __________________
POSITIVE r 16 1

SUPPLY
ﬁgg@ TO SHUTDOWN
' T ceurt
|
|
_

—— 9)2)
GROUND '

ADDITIONAL COMP.
POSITIVE
SUPPLY

MASTER POWER SUPPLY
CONDITION INDICATOR

NEGATIVE
SUPPLY
VOLTAGE

Figure 8. Sensing Multiple Supply Voltages
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[
ki

enr LN NN N
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DELAY

PIN 9
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Figure 9. Input Line Monitor
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APPLICATION INFORMATION (continued)
MAIN
SUPPLY
BUS
BIAS =
VOL
OLTAGE /116\
‘ b uc1543 SCR
| * @ | "CROWBAR"
I SCR
2.5V
‘ Ref
L e
R1 ;CD
SUPPLY Rsc
BUS — VW
RETURN =

Figure 10. Overcurrent Shutdown
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PACKAGING INFORMATION
Orderable Device status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
5962-8774001EA ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Contact TI Distributor
or Sales Office
5962-8774001FA ACTIVE CFP w 16 25 TBD A42 N / A for Pkg Type Purchase Samples
5962-8774002VA OBSOLETE CDIP J 18 TBD Call TI Call TI Replaced by
5962-8774001EA
UC1543J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Contact TI Distributor
or Sales Office
UC1543J/80265 ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Contact TI Distributor
or Sales Office
UC1543J883B ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Contact TI Distributor
or Sales Office
UC1543L ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Contact TI Distributor
or Sales Office
UC1543L883B ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type Contact Tl Distributor
or Sales Office
UC1543W883B ACTIVE CFP W 16 25 TBD A42 N/ A for Pkg Type Purchase Samples
UC1544J OBSOLETE CDIP J 18 TBD Call T Call TI Replaced by UC1543J
UC1544J883B OBSOLETE CDIP J 18 TBD Call TI Call TI Replaced by UC1543J883B
uC1544L OBSOLETE LCCC FK 20 TBD Call TI Call TI Replaced by UC1543L
UC1544L883B OBSOLETE LCCC FK 20 TBD Call Tl Call Tl Replaced by UC1543L883B
UC2543DW NRND SoIC DW 16 40 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR Replaced by UC2903DW
& no Sh/Br)
UC2543DWG4 NRND SOIC DW 16 40 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR Samples Not Available
& no Sh/Br)
UC2543J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Contact Tl Distributor
or Sales Office
UC2543N NRND PDIP N 16 25 Green (RoHS CU NIPDAU N/ A for Pkg Type Replaced by UC2903N
& no Sh/Br)
UC2543NG4 NRND PDIP N 16 25 Green (RoHS CU NIPDAU N/ A for Pkg Type Samples Not Available
& no Sh/Br)
UC2544DW NRND SolIC DW 18 40 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR Replaced by UC2903DW
& no Sh/Br)
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Orderable Device status (¥ Package Type Package Pins  Package Qty Eco Plan @ Lead/ MSL Peak Temp @ Samples
Drawing Ball Finish (Requires Login)
UC2544DWG4 NRND SolIC DW 18 40 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR Replaced by UC2903DW

& no Sh/Br)

uC2544J OBSOLETE CDIP J 18 TBD Call TI Call TI Samples Not Available

UC2544N NRND PDIP N 18 20 Green (RoHS CU NIPDAU N/ A for Pkg Type Replaced by UC2903N
& no Sh/Br)

UC2544NG4 NRND PDIP N 18 20 Green (RoHS CU NIPDAU N/ A for Pkg Type Replaced by UC2903N
& no Sh/Br)

UC3543DW NRND SolIC DW 16 TBD Call Tl Call Tl Replaced by UC3903DW
UC3543DWG4 NRND SOIC DW 16 TBD Call TI Call Tl Samples Not Available
UC3543J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type Contact TI Distributor
or Sales Office

UC3543N NRND PDIP N 16 25 Green (RoHS CU NIPDAU N/ A for Pkg Type Replaced by UC3903N
& no Sh/Br)

UC3543NG4 NRND PDIP N 16 25 Green (RoHS CU NIPDAU N/ A for Pkg Type Samples Not Available
& no Sh/Br)

UC3544J OBSOLETE CDIP J 18 TBD Call Tl Call TI Replaced by UC1543J

UC3544N NRND PDIP N 18 20 Green (RoHS CU NIPDAU N/ A for Pkg Type Replaced by UC3903N
& no Sh/Br)

UC3544NG4 NRND PDIP N 18 20 Green (RoHS CU NIPDAU N/ A for Pkg Type Samples Not Available
& 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), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/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): TI'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, TI Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.
Green (RoHS & no Sb/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)
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® 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 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 Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF UC1543, UC1544, UC2543, UC2543M, UC3543, UC3543M, UC3544 :
o Catalog: UC3543, UC3544, UC2543, UC3543M, UC3543

o Military: UC2543M, UC1543, UC1543, UC1544

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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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
alaiaialaialia 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 DATA

W (R—GDFP-F16) CERAMIC DUAL FLATPACK
Base and Seating Plane
0.285 (7,24)
0.045 ( 4) 0.245 (6,22)
f 0.026 (
2
= = 1
0.006 (
[ 0.080 (2,03) 0.004 (0,10)
0.055 (1,40)
——— 0.305 (7,75) MAX ——>»
1 6 0.019 (0,48)
0.015 (0,38)
| | ~ | li
K
l l l ]
l l l
0.050 (1,27)
0.430 (10,92) l ' l '
0.370 (9,40) l | l ]
l l l ]
l { l 0.005 (0,13) MIN
4 Places
l l l l l
8 9
0.360 (9,14) 0.360 (9,14)
‘ 0.250 (6,35) ’ ‘ 0.250 (6,35) ’
4040180-3/D 07/03

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification only.
E. Falls within MIL STD 1835 GDFP1-F16 and JEDEC MO-092AC
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MECHANICAL DATA

MLCCO006B — OCTOBER 1996

FK (S-CQCC-N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
NO. OF A B
z 18 17 16 15 14 13 12 TERMINALS
s o MIN MAX MIN MAX
4 N
19 1 20 0342 | 0358 | 0307 | 0.358
(8,69) | (9,09 | (7,80) | (9,09)
20 10 - 0.442 | 0458 | 0.406 0.458
) o (11,23) | (11,63) | (10,31) | (11,63)
B SQ " 0.640 | 0.660 | 0.495 | 0.560
22 8 (16,26) | (16,76) | (12,58) | (14,22)
A SQ
23 7 - 0739 | 0761 | 0.495 | 0.560
(18,78) | (19,32) | (12,58) | (14,22)
24 6 66 0938 | 0962 | 0850 | 0.858
- s (23,83) | (24,43) | (21.6) | (21.8)
\ / " 1.141 1.165 1.047 1.063
Y N e~ 28.99) | (2959) | (26,6) | (27.0)

26 27 28 1 2 3 4

0020 (051) _f o 0.080 (2,03)
0.010 (0,25) «— 0.064 (1,63)
£ 0020051 A
0.010 (0,25)
0.055 (1,40)
0.045 (1,14)
0.045 (1,14)
, 0.035 (0,89) _
L 2
0.028 (0,71) 4" L* | 0.045(1,14)
0.022 (0,54) 0.035 (0,89)

0.050 (1,27)

4040140/D 10/96

NOTES: A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. The terminals are gold plated.

E

Falls within JEDEC MS-004
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

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

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

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

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 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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MECHANICAL DATA

DW (R—PDS0O-G18) PLASTIC SMALL—-OUTLINE PACKAGE

0.463 (11,75)
0.447 (11,35)

EEEREEEE

§ 0.419 (10,63)
\ 0.393 (9,97)

! 0.299 (7,60)
! 0.291 (7,40)

T00080000

Pin 1 J (0.050 (1,27)] JLOOZO

o

_——

Index Area
oowo 025 ™|
! (
IR inininijninjnin]ji JE &
0.012 (
- 0.104 (2,65) Max 0.004 ( )
0.013
0. OOS 1
I
i) ! { \ / []0.004 (0,10)
Gauge Flone — 1 = f Seating Plane
0.010 (0,25) \
0.050 (1,27)
0.016 (0,40)
4040000-3/F 06/2004
NOTES: . Al linear dimensions are in inches (millimeters).

A

B. This drawing is subject to change without notice.

C. Body dimensions do nat include mold flash or protrusion not to exceed 0.006 (0,15).
D

. Falls within JEDEC MS—013 variation AB.
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MECHANICAL DATA

DW (R—PDSO-G16)

PLASTIC SMALL—-OUTLINE PACKAGE

0.413 (10,50)
0.398 (10,10)

SRR

§ a5 (a7
\ 0.299 (7,60)
0.291 (7,40)
L ELER:
oin | J Lm JLWO
Index Area
omo 025 ™]

L 0.104 (2,65) Max

Gauge Plane —{ -

Aiin|nininjninjnh J &

0.010 (0,25)

0.012 (
0.004 ( )

0.013 /}\

0. 008

1 |

:l[ \ / []0.004 (0,10)
1 —- Seating Plane
I~

f

4040000-2/F 06/2004

NOTES:

o ow>

All linear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).

Falls within JEDEC MS—013 variation AA.
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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.

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 TI 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 TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI 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 Tl information in TI 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. Information of third parties may be subject to additional
restrictions.

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.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

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

DLP® Products www.dlp.com Communications and www.ti.com/communications
Telecom

DSP dsp.ti.com Computers and www.ti.com/computers
Peripherals

Clocks and Timers www.ti.com/clocks Consumer Electronics www.ti.com/consumer-apps

Interface interface.ti.com Energy www.ti.com/energy

Logic logic.ti.com Industrial www.ti.com/industrial

Power Mgmt power.ti.com Medical www.ti.com/medical

Microcontrollers microcontroller.ti.com Security www.ti.com/security

RFID www.ti-rfid.com Space, Avionics & www.ti.com/space-avionics-defense
Defense

RF/IF and ZigBee® Solutions  www.ti.com/lprf Video and Imaging www.ti.com/video
Wireless www.ti.com/wireless-apps

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2010, Texas Instruments Incorporated
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