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Precision Low Dropout Linear Controllers

FEATURES

Precision 1% Reference

Over-Current Sense Threshold
Accurate to 5%

Programmable Duty-Ratio
Over-Current Protection

4.5V to 36 V Operation

100mA Output Drive, Source, or
Sink

Under-Voltage Lockout

Additional Features of the UC2832
series:

Adjustable Current Limit to
Current Sense Ratio

Separate +VIN terminal

Programmable Driver Current
Limit

Access to VRer and E/A(+)

Logic-Level Disable Input

BLOCK DIAGRAMS
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DESCRIPTION

The UC2832 and UC3833 series of precision linear regulators include all the
control functions required in the design of very low dropout linear regulators.
Additionally, they feature an innovative duty-ratio current limiting technique
which provides peak load capability while limiting the average power dissipa-
tion of the external pass transistor during fault conditions. When the load cur-
rent reaches an accurately programmed threshold, a gated-astable timer is
enabled, which switches the regulator’s pass device off and on at an externally
programmable duty-ratio. During the on-time of the pass element, the output
current is limited to a value slightly higher than the trip threshold of the duty-ra-
tio timer. The constant-current-limit is programmable on the UCx832 to allow
higher peak current during the on-time of the pass device. With duty-ratio con-
trol, high initial load demands and short circuit protection may both be accom-
modated without extra heat sinking or foldback current limiting. Additionally, if
the timer pin is grounded, the duty-ratio timer is disabled, and the IC operates
in constant-voltage/constant-current regulating mode.

These IC’s include a 2 Volt (+1%) reference, error amplifier, UVLO, and a high
current driver that has both source and sink outputs, allowing the use of either
NPN or PNP external pass transistors. Safe operation is assured by the inclu-
sion of under-voltage lockout (UVLO) and thermal shutdown.

The UC3833 family includes the basic functions of this design in a low-cost, 8-
pin mini-dip package, while the UC2832 series provides added versatility with
the availability of 14 pins. Packaging options include plastic (N suffix), or ce-
ramic (J suffix). Specified operating temperature ranges are: commercial (0°C
to 70°C), order UC3832/3 (N or J); and industrial (—40°C to 85°C), order
UC2832/3 (N or J). Surface mount packaging is also available.
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uC1832
uC2832/3
uC3832/3

ABSOLUTE MAXIMUM RATINGS
Supply Voltage +VIN. ... ... 40V

Driver Output Current (Sink or Source) . ............ 450mA  Note 1: Unless otherwise indicated, voltages are referenced to

Driver Sink to Source Voltage . . ... ...ovveerneen... 40V ground and currents are positive into, negative out of, the speci-
; N fied terminals.

g?hcéﬁl: \ljto {t/i?tz' es """""""""""" _82& :g f\ix Note 2: See Unitrode Integrated Circuits databook for

Operatinpg Junctiogn T.e.rﬁp.)ér.a{tﬁ;e. (note 2') """ 51)50 C. t0 +150°C information regarding thermal specifications and limitations of

T ackages.
Storage Temperature . . ................. —65°C to +150°C p g
Lead Temperature (Soldering, 10 Seconds) .......... 300°C

CONNECTION DIAGRAMS

uC2832 UC3833
DIL-14 (Top View) DIL-8 (Top View)
J Or N Package J Or N Package
U
+Vin[ 1] 14] ggﬂrseen(i)
Comp/ Current N4
Shutdoveng Esgnse(-) +VIN& ] Current
E/A . C/S(+)|: ESense(-)
(+)E @Tlmer RC
Comp/lz [ 7] Timer RC
Shutdown
+2V REF[4] [11] Vapy
Gnd[3] 6] sink
Gnd[5] 10] Sink B 5
Logic Source | 4 5|E/A(-)
Disatg)leE EE/A(')
Limit[7] |8]source
SOIC-16 (Top View) SOIC-16 (Top View)
DW Package DW Package
svni] ~ 1] Sonaats) BICIATEN ~ 6| N/C
Shu?g(ranv% [z E (S;garseen(t-) snu?gé"“’,’,ﬁ E E' (S;garseen(t-)
E/A(+)[3] [14] Timer RC N/C[3] 14] Timer RC
+2V REF [4] 13 N/C N/C[4] 18] N/C
Gn_d[E 2] VADJ Gnd [5] 2] N/C
DiLogieg] [N/ N/c [6] T N/C
Limit [7] 0] Sink N/C[7] 0] Sink
Source [8] [9]E/A(-) Source [8] [9]E/A(-)

LCC-20 & PLCC-20 PACKAGE PIN FUNCTION LCC-20 & PLCC-20 PACKAGE PIN FUNCTION
L& Package FUNCTION PIN L& O Package FUNCTION PIN
o pQVi o) 9 N/C 1 (o QView) 9 +ViN & CIS(+) 1
+VIN 2 P N/C 2
HHHHH Comp/Shutdown 3 o N/C 3
3 2 12019 E/A(+) 4 3 2 12019 N/C 4
\_/ +2V REF 5 _/ Comp/Shutdown 5
14 18] N/C 6 14 18] Gnd 6
15 171 | Gnd 7 15 171 | NIC 7
16 16 qujc Disable 8 16 16| N/C 8
17 15[ —Limit o 17 15) | NIC 9
Source 10 Source 10
18 14] N/C 11 18 14] N/C 11
9 10 11213 E/AC) 12 9 10 11213 EIAC) 12
Sink 13 N/C 13
VADJ 14 N/C 14
N/C 15-17 Sink 15
Timer RC 18 Timer RC 16
Current Sense(-) 19 Current Sense(+) 17
Current Sense(+) 20 N/C 18-20




uC1832
uC2832/3
uC3832/3

ELECTRICAL CHARACTERISTICS: Unless otherwise stated, specifications hold for
TA = 0°C to 70°C for the UC3832/3, —40°C to 85°C

for the UC2832/3, +VIN = 15V, Driver sink = +VIN, C/S(+) voltage = +VIN. TA=TJ.

PARAMETER ‘ TEST CONDITIONS | MIN ‘ TYP ‘ MAX |UNITS
Input Supply
Supply Current +VIN=6V 6.5 10 mA
+VIN=36V 9.5 15 mA
Logic Disable = 2 V (UCx832 only) 3.3 mA
Reference Section
Output Voltage (Note 3) TJ = 25°C, IpRIVER = 10 mA 198 | 2.00| 2.02 \%
over temperature, IDRIVER = 10 mA 1.96 2.00 2.04 Vv
Load Regulation (UCx832 only) lo=0to10 m -10 -5.0 mV
Line Regulation +VIN=45V 1036V, IDRIVER =10 m 0.033 | 05 mV/V
Under-Voltage Lockout Threshold 3.6 4.5 \%
Logic Disable Input (UCx832 only)
Threshold Voltage 1.3 14 15 V
Input Bias Current Logic Disable =0V -5.0 -1.0 HA
Current Sense Section
Comparator Offset 95 100 105 mV
Over Temperature 93 100 107 mV
Amplifier Offset (UCx833 only) 110 | 135 170 mV
Amplifier Offset (UCx832 only) VADJ = Open 110 135 170 mV
Vapi=1V 180 235 290 mV
Vabi=0V 250 305 360 mV
Input Bias Current Vcm = +VIN 65 100 135 HA
Input Offset Current (UCx832 only) |Vcm = +VIN -10 10 A
Amplifier CMRR (UCx832 only) Vem=4.1Vto+ViN+ 0.3 80 dB
Transconductance Icomp = +£100 pA & mS
VADJ Input Current (UCx832 only) VADJ = OV -10 -1 pA
Timer
Inactive Leakage Current C/S(+) = C/S(-) = +ViN; TRC pin=2V 0.25 1.0 HA
Active Pullup Current C/S(+) = +VIN, C/S(-) = +VIN - 0.4V; TRC pin=0V -345 | -270 | -175 HA
Duty Ratio (note 4) ontime/period, RT = 200k, CT = 0.27uF 4.8 %
Period (notes 4,5) ontime + offtime, RT = 200k, CT = 0.27uF 36 ms
Upper Trip Threshold (Vu) 1.8 \%
Lower Trip Threshold (VI) 0.9 \%
Trip Threshold Ratio Vu/VI 2.0 VIV
Error Amplifier
Input Offset Voltage (UCx832 only) |Vcm =Vcomp =2V -8.0 8.0 mV
Input Bias Current Vcm = Veomp =2V -4.5 -1.1 LA
Input Offset Current (UCx832 only) |Vcm =Vcomp =2V -1.5 15 HA
AVOL Vcowp =1V to 13V 50 70 dB
CMRR (UCx832 only) Vem =0V to +VIN- 3V 60 80 dB
PSRR (UCx832 only) Vem =2V, +ViN=4.5V to 36 90 dB
Transconductance Icomp = 10 pA 43 mS
VOH Icomp = 0, Volts below +VIN .95 1.3 \Y
VOL Icomp =0 .45 0.7 Vv
IOH Vcomp =2V -700 | -500 | -100 HA




ELECTRICAL
CHARACTERISTICS (cont.)

uC1832
uC2832/3
uC3832/3

Unless otherwise stated, specifications hold for TA = 0°C to 70°C for the UC3832/3, —40°C to
85°C for the UC2832/3, +VIN = 15V, Driver sink = +VIN, C/S(+) voltage = +VIN. TA=TJ.

PARAMETER | TEST CONDITIONS | Min | TYP | MAX |uNiTS
Error Amplifier (cont.)

IOL Vcomp =2V, C/S(-) = +VIN 100 500 700 HA

Vcomp =2V, C/S(-) = +VIN- 0.4V 2 6 mA

Driver

Maximum Current Driver Limit & Source pins common; Ty = 25°C 200 300 400 mA

Over Temperature 100 300 450 mA
Limiting Voltage (UCx832 only) Driver Limit to Source voltage at current limit,

Isource = -10 mA; TJ = 25°C (Note 6) 72 vV
Internal Current Sense Resistance |TJ = 25°C (Note 6) 2.4 Q
Pull-Up Current at Driver Sink Compensation/Shutdown = 0.4 V; Driver Sink = +Vin - 1V| -800 | -300 | -100 A

Compensation/Shutdown = 0.4 V, +VIN = 36 V; Driver

Sink =35V -1000 | -300 | -75 HA
Pull-Down Current at Driver Source |Compensation/Shutdown = 0.4 V; Driver Source = 1V 150 300 700 HA
Saturation Voltage Sink to Source Driver Source = 0 V; Driver Current = 100 mA 15 \Y/
Maximum Source Voltage Driver Sink = +VIN, Driver Current = 100 mA

Volts below + VIN 3.0 V
UVLO Sink Leakage +VIN = C/S(+) = C/S(-) = 2.5V, Driver Sink = 15V, Driver

Source =0V, TA=25°C 25 LA
Maximum Reverse Source Voltage |Compensation/Shutdown = 0 V; Isource = 100 pA,

+VIN=3V 1.6 \%
Thermal Shutdown 160 °C

Note 3: On the UCx833 this voltage is defined as the regulating level at the error amplifier inverting input, with the error amplifier

driving VSourRce to 2 V.

Note 4: These parameters are first-order supply-independent, however both may vary with supply for +UN less than about 4 V. This
supply variation will cause a slight change in the timer period and duty cycle, although a high off-time/on-time ratio will be main-

tained.

Note 5: With recommended RT value of 200k, ToFF= RT CT * In(Vu/VI) £10%.
Note 6: The internal current limiting voltage has a temperature dependence of approximately -2.0 mV/°C, or -2800 ppm/°C. The inter-
nal 2.4 Q sense resistor has a temperature dependance of approximately +1500 ppm/°C.

APPLICATION AND OPERATION INFORMATION

NPN Pass (Local 100mA Regu lator) (UCx833)
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APPLICATION AND OPERATION INFORMATION (cont.)

uC1832
uC2832/3
uC3832/3

1.0A

PNP Pass (Low Drop-Out Regulator) (UCx833)
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NPN Pass (Medium Power, Low Drop-Out Regulator) (UCx832)
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Estimating Maximum Load Capacitance

For any power supply, the rate at which the total output
capacitance can be charged depends on the maximum
output current available and on the nature of the load. For
a constant-current current-limited power supply, the out-
put will come up if the load asks for less than the maxi-
mum available short-circuit limit current.

To guarantee recovery of a duty-ratio current-limited
power supply from a short-circuited load condition, there
is a maximum total output capacitance which can be
charged for a given unit ON time. The design value of ON
time can be adjusted by changing the timing capacitor.
Nominally, TON = 0.693 x 10k x CT.

Typically, the IC regulates output current to a maximum of
ImAx = K X ITH, where ITH is the timer trip-point current,

Current Sense Amplifier OffsetVoltage
100mA

=1.35 for UCx833, and is variable from 1.35 to 3.05
with VADJ for the UCx832.

and K=

For a worst-case constant-current load of value just less
than ITH, CMAX can be estimated from:
Cmax = ((K-1)IH) (\Z—ON

where Vour is the nominal regulator output voltage.

For a resistive load of value RL, the value of CmAX can be
estimated from:
Cwmax = Tow . 1
RL In[(1- Vout
Ke ITHe RL

)Y



uC1832

uC2832/3
2
APPLICATION AND OPERATION INFORMATION (cont.) UC3832/3
Current Sense Amplifier Offset Voltage vs V. ADJ
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S 220
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= 200 N
3 N
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N
140 S
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VADJ (Pin 11 - UCx832only) - V
UCx832/33 Timer Function UCx832/33 Current Sense Input Configuration
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Internal
2.7V L——l
From 100mV
C/S Comp
10k
V ADJ
UCx832 only, 1 I
N t *
TRC Pin T see note t/s t/s
f C A
l To E/A 100pA oM § AP M 100uA
_ Shutdown = To Timer To E/A =
1 :L Input  Override
1.8V/0.95V *Note: Vos=35mV for UCx833
Vos=205 to 35mV for UCx832

Load current, timing capacitor voltage, and output voltage of
the regulator under fault conditions.
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Output | Rol lcL
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APPLICATION AND OPERATION INFORMATION (cont.)

uC1832
uC2832/3
uC3832/3

UCx832 Error Amplifier

AVOL vs Frequency and CC

UCx832 Current Sense Amplifier

AVOL vs Frequency and CC
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 9-Oct-2007

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
5962-9326501M2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
5962-9326501MCA ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
5962-9326501V2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
5962-9326501VCA ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type
uC1832J ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
UC1832J883B ACTIVE CDIP J 14 1 TBD A42 SNPB N/ A for Pkg Type
uUC1832L883B ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
uC2832DW ACTIVE SolIC DW 16 40 Green (RoOHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
UC2832DWG4 ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
UC2832DWTR ACTIVE SoOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC2832DWTRG4 ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC2832NG4 ACTIVE PDIP N 14 TBD Call Tl Call Tl
UC2833DW ACTIVE SoOIC DW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC2833DWG4 ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC2833DWTR ACTIVE SOIC DwW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC2833DWTRG4 ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC2833J OBSOLETE CDIP JG 8 TBD Call Tl Call Tl
UC2833N ACTIVE PDIP P 8 50 Green(RoHS & CUNIPDAU N/ A for Pkg Type
no Sh/Br)
UC2833NG4 ACTIVE PDIP P 8 50 Green(RoHS & CUNIPDAU N/ A for Pkg Type
no Sh/Br)
UC3832DW ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC3832DWG4 ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC3832DWTR ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC3832DWTRG4 ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC3832N ACTIVE PDIP N 14 25 Green(RoHS & CUNIPDAU N/ A for Pkg Type
no Sh/Br)
UC3832NG4 ACTIVE PDIP N 14 25 Green (RoHS & CUNIPDAU N/ A for Pkg Type
no Sh/Br)
UC3833DW ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UC3833DWG4 ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
UC3833DWTR ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sb/Br)
UC3833DWTRG4 ACTIVE SoIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR

Addendum-Page 1




R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 9-Oct-2007
Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
no Sh/Br)
UC3833J OBSOLETE CDIP JG 8 TBD Call Tl Call Tl
UC3833N ACTIVE PDIP P 8 50 Green(RoHS & CUNIPDAU N/ A for Pkg Type
no Sh/Br)
UC3833NG4 ACTIVE PDIP P 8 50 Green (RoHS & CUNIPDAU N/ A for Pkg Type
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 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): 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, Tl 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 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
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.

Addendum-Page 2
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XD Texas PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 11-Mar-2008
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
s |+ KO [¢—P1—
OO0 006 0O T
& © ’H Bo W
Reel X | — l
Diameter
Cavity +I A0 |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ 1
—f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O OO0 O OO0 O O?——Sprocket Holes
1
I
v ® e
4--9--A
Q3 1 Q4 User Direction of Feed
%
T
N
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1(mm)
UC2832DWTR SoIC DW 16 2000 330.0 16.4 10.85 10.8 2.7 12.0 | 16.0 Q1
UC2833DWTR SOIC DW 16 2000 330.0 16.4 10.85 10.8 2.7 12.0 | 16.0 Q1
UC3832DWTR SOIC DW 16 2000 330.0 16.4 10.85 10.8 2.7 12.0 | 16.0 Q1
UC3833DWTR SoIC DW 16 2000 330.0 16.4 10.85 10.8 2.7 12.0 | 16.0 Q1

Pack Materials-Page 1




R Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 11-Mar-2008
TAPE AND REEL BOX DIMENSIONS
,/”?/
4
// S
/\g\‘ /}#\
. 7
- //' "\\ 7
Tu e
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UC2832DWTR SoIC DW 16 2000 346.0 346.0 33.0
UC2833DWTR SoIC DW 16 2000 346.0 346.0 33.0
UC3832DWTR SOIC DW 16 2000 346.0 346.0 33.0
UC3833DWTR SOIC DW 16 2000 346.0 346.0 33.0

Pack Materials-Page 2



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
aiaiaialaiala 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

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

{‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

MPDIOO1A — JANUARY 1995 — REVISED JUNE 1999

PLASTIC DUAL-IN-LINE

P (R-PDIP-T8)
0.400 (10,60)
€ 03550002
8 5
A Wadin W llad T
0.260 (6,60)
0.240 (6,10)
o
P NSy
Jyh
0.070 (1,78) MAX
0.325 (8,26)
0.020 (0,51) MIN 0300 (7.62)
I \ ? [—\ f 0.015 (0,38)
0.200 (5,08) MAX Gage Plane
\. v L Seating Plane

* 0.125 (3,18) MIN 0.010 (0,25) NOM

S—
0.430 (10,92)
MAX

0.021 (0,53)
i o 0.38) [ 5] 0.010(0,25) )|

4040082/D 05/98

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001

For the latest package information, go to http://www.ti.com/sc/docs/package/pkg_info.htm

{'} TeEXAS
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POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

DW (R—PDSO-G16)

PLASTIC SMALL—-OUTLINE PACKAGE

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

EEEEEEE:

§ a5 (357
\ 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.

{'f TEXAS
INSTRUMENTS
www.ti.com



MECHANICAL DATA

MCEROO01A — JANUARY 1995 — REVISED JANUARY 1997

JG (R-GDIP-T8) CERAMIC DUAL-IN-LINE

0.400 (10,16)
0.355 (9,00) '

Ao A

) 0.280 (7,11)
0.245 (6,22)

S

1 4
0.065 (1,65)
0.045 (1,14)

0.063 (1,60) 0.020 (0,51) MIN 0.310 (7,87)
0.015 (0,38) » 0.290 (7,37)
0.200 (5,08) MAX
— ¢ Seating Plane

T 0.130 (3,30) MIN

0.023 (0,58) o150
AJLL770015(038) —> \4/ 0°-15
(0100 (2,59) | 0.014 (0,36)

0.008 (0,20)

4040107/C 08/96

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 ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification.

E. Falls within MIL STD 1835 GDIP1-T8

{’} TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (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
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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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 Tl 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 Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl 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 Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated
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