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UCx84xA Current-Mode PWM Controller

3 Description

The UCx84xA family of control devices is a pin-for-pin
compatible improved version of the UCx84x family.
Providing the necessary features to control current-
mode or switched-mode power supplies, this family of
devices has many improved features: startup current
is less than 0.5 mA, oscillator discharge is trimmed to
8.3 mA, and during UVLO, the output stage can sink
at least 10 mA at less than 1.2 V for V¢ over 5 V.
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1 Features

» Optimized for Off-Line and DC-DC Converters
» Low Start-Up Current (< 0.5 mA)

» Trimmed Oscillator Discharge Current

e Automatic Feedforward Compensation

» Pulse-by-Pulse Current Limiting

» Enhanced Load Response Characteristics

* Undervoltage Lockout With Hysteresis

. - l
« Double Pulse Suppression Device Information®™

- High-Current Totem Pole Output PART NUMBER PACKAGE BODY SIZE (NOM)
Internally-Trimmed Bandgap Reference UC1842A, UC1843A, | CDIP (8) 6.67 mm x 9.60 mm
UC1844A, UC1845A || cCC (20 8.89 mm x 8.89 mm
Up to 500-kHz Operation (20) ' '
i ) _ UC2843A PLCC (20) 8.96 mm x 8.96 mm
Create a Custom Design Using the UCx84xA With PDIP (8) 6.35 mm x 9.81 mm
the WEBENCH® Power Designer UC2842A, UC2843A, ' '
UC2844A, UC2845A, | SOIC (8) 3.91 mm x 4.90 mm
L UC3842A, UC3843A,
Applications UC3844A. UC38asA | ooc (19) 391 mm x 8.65 mm
' SOIC (16) 7.50 mm x 10.30 mm

» Switch Mode Power Supplies (SMPS)
 DC-DC Converters

» Power Modules

e Industrial PSU

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Device Comparison Table

- Battery Operated PSU DEVICE UvLo ON | uvio oFf | MAXDUTY
UC1842A 16V 10V <100%
UC1843A 8.4V 76V <100%
UC1844A 16V 10V <50%
UC1845A 8.4V 76V <50%
Simplified Application Diagram
VIN O % g o
'_
e
vce OUTPUT 4
VREF  ISENSE g
T UC2843A T™
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re[ ]
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4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision E (October 2017) to Revision F Page
* Added WEBENCH links in three places, Features, Application and Implementation and Device and Documentation
510 o] o o] 1 PR PP PP PP OPPPPPRPPP 1
e Added copyright information to the Simplified AppliCAtioN DIAGIAM ........cocviiiiiiiiiie e 1
¢ Changed operating free-air temperature of the UC284xA changed from 125°C t0 85°C. ......ccociiiviieeiiiiiiieeiiiiiee e esiniea e 6
* Changed operating free-air temperature of the UC384xA changed from -40°C 10 0°C. ......cooiiiiiiiiieiiiiiiee e 6

¢ Changed operating free-air temperature of the UC384xA changed from 85°C to 70°C. ............
« Changed the frequency (f) calculation to the COreCt EQUALION. ..........uviiiiiiiiiiie et e e s a e e e eaees

¢ Changed the Coyt equation to the COrreCted EQUALION. ...........iiiiiiiiiiie ettt e e e e e s ibe e e e s e bbe e e e e s e nseeeaeeanneees 17
e Changed the Lpy equation to the COrreCted EQUALTON. .........ooieiiiiiiiiiie e 18
¢ Added G¢of) definition and equation. ...........ccccvvveeeennee.
e Changed the fryp, equation to the COrreCted EQUALION. ............eiii ittt e et e e et e e e s anbbe e e e e eaaneeas

Changes from Revision D (July 2011) to Revision E Page

« Added Applications section, Device Information table, Pin Configuration and Functions section, Specifications
section, Detailed Description section, Application and Implementation section, Power Supply Recommendations
section, Layout section, Device and Documentation Support section, and Mechanical, Packaging, and Orderable

[Tl (o] gF=1iTo] g IRT=Tox 1o ] o SRS URTN 1
¢ Deleted Ordering Information Table; see POA at the end of the datasheet ... 1
Changes from Revision C (August 2010) to Revision D Page
¢ Changed Absolute Maximum ratings table with maximum negative voltage and GND pin NOtES. ........cceeeeeiiiiieeeeiiiiieeeene 6
Changes from Revision B (September 2009) to Revision C Page
LI @014 (=Tox (=T I PN Y (o] = Lo [P PPPRPPPRPR 8
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5 Pin Configuration and Functions

CDIP, PDIP, and SOIC Packages

SOIC Package

8-Pin JG, P, and D 14-Pin D
Top View Top View
s N
@]
VREF COMP 1 14 VREF
VCC NC 2 13 NC
OUTPUT FB 3 12 VCC
GND NC 4 1 VC
ISENSE 5 10 OUTPUT
Not to scale NC 6 9 GND
RT/CT 7 8 PGND
LCCC and PLCC Packages
20-Pin FK and FN N T | o
Top View otlo scale
% L
L SOIC Package
(2) 8 (2) g (2) 16-Pin DW
- S — Top View
BERERRRER
(@) [ T T B T R T R 7 N
® N o O
NC |77 4 18 =] vee Eg ; 1? \“;EEF
FBI'_!5 17 2] vC MP 14 v
NC ! 6 16 "] NC co 3 gg
ISENSE |- 7 15 "=] OUTPUT | ENFE 4 12 v T
NC |8 14 T7I NC SENS ° OUTPU
PR R e RT/CT 6 1" GND
e, NC 7 10 PGND
L EREREREEE
S N NC 8 9 NC
O — O n o Nottoscale
z 0O z % (ZD \. J
E & Not to scale
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Pin Functions

PIN

NAME

NO.

CDIP (8),
PDIP (8),
SOIC (8)

LCCC (20),
PLCC (20)

SOIC (14)

SOIC (16)

1/O

DESCRIPTION

COMP

Outputs the low impedance 1-MHz internal error amplifier that is also
the input to the peak current limit or PWM comparator, with an open-
loop gain (AVOL) of 80 dB. This pin is capable of sinking a maximum
of 6 mA and is not internally current limited.

FB

Input to the error amplifier that can be used to control the power
converter voltage-feedback loop for stability.

GND

13

11

This is the controller signal ground.

ISENSE

Input to the peak current limit, PWM comparator of the UCx84xA
controllers. When used in conjunction with a current sense resistor,
the error amplifier output voltage controls the power systems cycle-
by-cycle peak current limit. The maximum peak current sense signal
is internally clamped to 1 V. See Functional Block Diagram.

OUTPUT

15

10

12

Output of 1-A totem pole gate driver. This pin can sink and source
up to 1 A of gate driver current. A gate driver resistor must be used
to limit the gate driver current.

PGND

12

10

Power ground and the gate driver return. For devices that have this
pin, star grounding techniques can be used to redirect the gate
driver current away from the signal ground pin (GND). This
technique can reduce PWM controller instabilities caused by gate
driver return current.

RT/CT

10

Input to the internal oscillator that is programmed with an external
timing resistor (RT) and timing capacitor (CT). See Oscillator for
information on properly selecting these timing components. Tl
recommends using capacitance values from 470 pF to 4.7 nF. Tl
also recommends that the timing resistor values chosen be from
5 kQ to 100 kQ.

\e:

17

11

Bias input to the gate driver. For PWM controllers that do not have
this pin, the gate driver is biased from the VCC pin. This pin must
have a biasing capacitor that is at least 10 times greater than the
gate capacitance of the main switching FET used in the design.

VCC

18

12

13,14

Bias input to the gate driver. This pin must have a biasing capacitor
that is at least 10 times greater than the gate capacitance of the
main switching FET used in the design.

VREF

20

14

15

Reference voltage output of the PWM controller. This pin must
supply no more than 10 mA under normal operation. This output is
short-circuit protected at roughly 100 mA. This reference is also used
for internal comparators and needs a high frequency bypass
capacitor of 1 pF. The VCC capacitor also must be at least 10 times
greater than the capacitor on the VREF pin.

NC

1,3,4,6,8,
9, 11, 14,
16, 19

2,4,6,13

No connection

Copyright © 1994-2017, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT
Supply voltage (low impedance source) VCC pin 30 \%
Output current, loyt +1 A
Output energy (capacitive load) 5 [IN}
Analog inputs -0.3 6.3 \Y
Maximum negative voltage All pins -0.3 \%
Differential voltage between VC and VCC VC pin -0.3 \Y
Error amplifier output sink current, lcomp 10 mA
Power dissipation at Tp < 25°C 1 W
Lead temperature (soldering, 10 s) 300 °C
Junction temperature, T, -55 150 °C
Storage temperature, Tgyg —65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

6.2 ESD Ratings

VALUE UNIT

o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +2000
V(Esp) Electrostatic discharge - — > \%
Charged-device model (CDM), per JEDEC specification JESD22-C101®@ +1500

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX | UNIT
Vee Bias supply voltage VCC pin 11 \%
Veg, VrRe, Vvrg ~ Voltage on analog pins FB, ISENSE, and RT/CT pins -0.1 5 \%
Vour Gate driver output voltage -0.1 Vee \%
lvec Supply bias current 25 mA
IVREF Output current VREF pin 10 mA
fosc Oscillator frequency 500 kHz
UC184xA -55 125
Ta Operating free-air temperature UC284xA -40 85 °C
UC384xA 0 70
6 Submit Documentation Feedback Copyright © 1994-2017, Texas Instruments Incorporated
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6.4 Thermal Information

UC184xA UC2843A UC284xA, UC384xA
THERMAL METRIC® JG (CDIP) | FK (LCCC) | FN (PLCC) | P (PDIP) | D (SOIC) | D (SOIC) | DW (SOIC) | UNIT
8 PINS 20PINS | 20PINS | 8PINS | 8PINS | 14PINS | 16 PINS
Rusa Junction-to-amblent thermal — — 56.7 534 | 1043 | 77.9 73.6 °CIW
Ro3c(top) f#;rfn“glr‘r';c;‘s’f‘:ﬁcgo") 64 36.2 34.6 46.4 46.8 35.8 35 °CIW
Russ Junation to-board thermal 92,5 35.4 21.8 30.7 45.3 325 384 | Cw
Vot gzgggtg-rticz)gggn parameter - - 104 16.8 6 6.6 9.7 Ciw
Vs iﬁgfggtg}ti(z)é?%?lr%arameter - - 215 30.6 44.6 32.2 37.8 CIw
g ptemoese oo | |y | | = DD om

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

report.

6.5 Electrical Characteristics

Unless otherwise stated, these specifications apply for T, = —55°C to 125°C (UC184xA), T, = —40°C to 125°C (UC284xAQ),
T, = —40°C to 85°C (UC284xA), T, = 0°C to 70°C (UC384xA); Ta = Ty, Vee = 15 VWD Ry = 10 kQ; C; = 3.3 nF.

PARAMETER | TEST CONDITIONS | MmN TYP  MAX| UNIT
REFERENCE
UC184xA, UC284xA 4.95 5 5.05
Output voltage T;=25°C, lp =1 mA \%
UC384xA 4.9 5 51
Line regulation 12sV)ys25V 6 20 mV
Load regulation 1<ip<20mA 6 25 mV
Temperature stability See QG 0.2 04| mv/c
o _ UC184xA, UC284xA 4.9 5.1
Total output variation Line, Load, Temperature \%
UC384xA 4.82 5.18
Output noise voltage 10 Hz < f <10 kHz; Ty = 25°C®@ 50 uv
Long-term stability Ta = 125°C, 1000 hrs®@ 5 25| mv
Output short circuit -30 -100 -180 mA
OSCILLATOR
Initial accuracy T;=25°Cc@® 47 52 57| kHz
Voltage stability 12<Vcc <25V 0.2% 1%
Temperature stability Ty < Ta < Tuax®@ 5%
Amplitude Vgr/cT peak to peak @ 1.7 v
T;=25°C, Vryer =2 V® 7.8 8.3 8.8
Discharge current 5 UC184xA, UC284xA 7.5 8.8 mA
Vrrict =2 VO
UC384xA 7.6 8.8

(1) Adjust Vcc above the start threshold before setting at 15 V.

(2) Ensured by design, but not 100% production tested.

(3) Temperature stability, sometimes referred to as average temperature coefficient, is described by: Temperature stability = ( Vrermax) —
Vrermin) / (Tymax) = Tamin) )- VREF(max) @nd Vrermin) are the maximum and minimum reference voltage measured over the appropriate
temperature range. Note that the extremes in voltage do not necessarily occur at the extremes in temperature.

(4) Output frequency equals oscillator frequency for the UC1842A and UC1843A. Output frequency is one half oscillator frequency for the

UC1844A and UC1845A.

(5) This parameter is measured with Rt = 10 kQ to Vggg. This contributes approximately 300 pA of current to the measurement. The total
current flowing into the RT/CT pin is approximately 300 pA higher than the measured value.
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Electrical Characteristics (continued)

Unless otherwise stated, these specifications apply for T, = -55°C to 125°C (UC184xA), T, = —40°C to 125°C (UC284xAQ),
T, = —40°C to 85°C (UC284xA), T, = 0°C to 70°C (UC384xA); Ta = Ty; Ve = 15 VW; Ry = 10 kQ; Cr = 3.3 nF.

PARAMETER | TEST CONDITIONS Y TYP  MAX| UNIT
ERROR AMPLIFIER
UC184xA, UC284xA 2.45 25 2.55
Input voltage Veowp = 2.5V Y,
UC384xA 2.42 25 2.58
Input bias current =03 1 HA
-0.3 -2
AvoL  Open-loop gain 2<Vg<4V 65 90 dB
Unity gain bandwidth T;=25°Cc® 0.7 1 MHz
CMRR Common mode rejection ratio 12 V=25V 60 70 dB
Output sink current Veg = 2.7V, Vcowp = 1.1V 2 6 mA
Output source current Veg = 2.3V, Vecomp =5V -0.5 -0.8 mA
Vout high Veg = 2.3V, R =15 kQ to ground 5 6 \%
Vour low Veg = 2.7V, R, = 15 kQ to VREF 0.7 11 v
CURRENT SENSE
Gain See ®) 2.85 3 315 VN
Maximum input signal Veomp = 5 VO 0.9 1.1 v
PSRR Power supply rejection ratio 12 < Vge 25 V© 70 dB
Input bias current -2 -10 HA
Delay to output Visense = 0 to 2 V@ 150 300 ns
OUTPUT
Output low level sk = 20 A 01 04 \Y
Isink = 200 MA 15 2.2
Output high level lsource = 20 mA 13 135 v
Isource = 200 MA 12 13.5
Rise time T;=25°C, C_ =1nF® 50 150 ns
Fall time T;=25°C, C = 1nF® 50 150 ns
UVLO saturation Vee =5V, Iging = 10 mA 0.7 1.2 \%
UNDERVOLTAGE LOCKOUT
UC1842A, UC1844A, UC2842A, and UC2844A 15 16 17
Start threshold UC3842A and UC3844A 14.5 16 17.5 \%
UCx843A and UCx845A 7.8 8.4 9
o ] UC1842A, UC1844A, UC2842A, and UC2844A 9 10 11
Minimum operation voltage afler | ¢354 and UC3844A 8.5 10 15 v
UCx843A and UCx845A 7 7.6 8.2
PWM
. UCx842A, UCx843A 94% 96% 100%
Maximum duty cycle
UCx844A, UCx845A 47% 48% 50%
Minimum duty cycle 0%
TOTAL STANDBY CURRENT
Start-up current 0.3 0.5 mA
Operating supply current VEg = Visense = 0V 11 17 mA
Vcc Zener voltage lcc =25 mA 30 34 \%

(6) Parameter measured at trip point of latch with Vgg = 0.
(7) Gain defined as: A = AVcomp / AV sense; 0 < Visense < 0.8 V.
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6.6 Typical Characteristics

—~ 4
2 B
~ ~ 80 0 U
' Voc = 15V / g ®
o 83— Ta = +25°Cc = / . 60 45 @
® Ta = -55°C| —— , £ ,
) / o 40 90
> 2 =" ® A% S
1_L4—— - 1 2 20 -135
g L= /| _—1 % Av — 7
= S > o0 -180
S / SOURCE SAT (Vcc-VoH)
= ——SINK SAT (V.
S o _/_//// S‘ ‘ S‘A ‘ ( TL) 10 100 * 10k 100k M 1M
.01 .02 .03.04.05 .07 A1 2 .3.4.5 .710 Frequency - (Hz)
Output Current, Source or Sink - (A)
Figure 1. Output Saturation Characteristics Figure 2. Error Amplifier Open-Loop Frequency Response
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7 Detailed Description

7.1 Overview

The UCx84xA family of fixed-frequency pulse-width-modulator (PWM) controllers are designed to operate at
switching frequencies of 500 kHz. These controllers are designed for peak current mode (PCM) and can be used
in isolated and non-isolated power supply designs. These controllers can drive FETs directly from the output,
which is capable of sourcing and sinking up to 1 A of gate driver current. These devices also have a built-in low-
impedance amplifier that can be used in non-isolated designs to control the power supply output voltage and
feedback loop.

7.2 Functional Block Diagram

VCC | _II ® ®
34V UVLO T %
SR | 5V | VREF
| REF - L 5V
GND |: K I
25V |
| * Internal
VREF Bias
Good :l Ve
Logic
]
rct [ ] osc =
| ]
o — — > T B OUTPUT
S
2R PWM
Latch :I GND
FB R
Current
Sense
COMP - Comparator
ISENSE
|
Copyright © 2016, Texas Instruments Incorporated

7.3 Feature Description

7.3.1 Pulse-by-Pulse Current Limiting

Pulse-by-pulse limiting is inherent in the current mode control scheme. An upper limit on the peak current can be
established by simply clamping the error voltage. Accurate current limiting allows optimization of magnetic and
power semiconductor elements while ensuring reliable supply operation.

7.3.2 Current Sense Circuit

Peak current (lg) is determined by Equation 1.

I x 1—V
S(max) RS )

A small RC filter may be required to suppress switch transients.
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Feature Description (continued)

ERROR
‘ AMP
2R

lls D—l
CURRENT
SENSE

| r CURRENT COMPARATOR
cA SENSE
Rs GND

Figure 3. Current Sense Circuit Diagram

7.3.3 Error Amplifier Configuration
The error amplifier can source up to 0.8 mA, and sink up to 6 mA.

2.50V

| L4_ 0.5mA

L@ Comp;—l—;

Figure 4. Error Amplifier Configuration Diagram

7.3.4 Undervoltage Lockout

The UCx84xA devices feature undervoltage lockout protection circuits for controlled operation during power-up
and power-down sequences. Undervoltage lockout thresholds for the UCx842A, UCx843A, UCx844A, and
UCx845A devices are optimized for two groups of applications: off-line power supplies and DC-DC converters.
With a wider VCCgy to VCCqpe range, the UCx842A and UCx844A devices are ideally suited to off-line AC input
applications. The UCx843A and UCx845A controllers have a much narrower VCCgqy to VCCqer hysteresis and
may be used in DC to DC applications where the input is considered regulated.

During UVLO the IC draws typically 0.3 mA of supply current. This VCC current is considerable less than the
UCx84x family and results in lower power drawn from the line. The reduced start-up current is of particular
concern in off-line supplies where the IC is powered-up from the high-voltage DC rail, then bootstrapped to an
auxiliary winding on the main transformer. Power is then dissipated in the start-up resistor which is sized by the
IC’s start-up current. Lowering this by 50% in the UCx84xA version family, as compared to the UCx84x family,
reduces the resistors power loss by the same percentage. Once crossing the turnon threshold the IC supply
current increases typically to about 11 mA, During undervoltage lockout, the UCx84xA series of devices prevent
the power MOSFET from parasitically turning on due to the Miller effect at power-up. This improved design to the
lower totem-pole transistor’'s operation during undervoltage lockout allows the IC to sink higher currents, up to 10
MA, at saturation voltages as low as 0.7 V, compared to the UCx84x devices which would only sink up to 0.2 mA
under the same conditions.
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Feature Description (continued)

lcc
I
|
ON/OFF COMMAND
Vce
TO REST OF IC
|
| <17mA 1
|
|
| UC1842A | UC1843A
: UC1844A | UC1845A <0.5mA —+
| — VoON 16V 8.4V | } Vce
: VorF | 10V 7.6V VOFF VoN
L During UVLO, the Output is low.

Figure 5. Undervoltage Lockout

7.3.5 Oscillator
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Figure 6. Oscillator Frequency vs Timing Resistance Figure 7. Maximum Duty Cycle vs Timing Resistance
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Feature Description (continued)

I VREF%

8

I Ry RT/CT Cr M

UC1842A/3A :jE
- ISENSE

4 ISENSE |3
| =c — I RsENSE

it

0.1pF %RT

\\\’—”—4

1.72
For Rt > 5k ~RT><CT
Figure 8. Oscillator Section Figure 9. Slope Compensation

Precision operation at high frequencies with an accurate maximum duty cycle, see Figure 7, can now be
obtained with the UCx84xA family of devices due to its trimmed oscillator discharge current. This nullifies the
effects of production variations in the initial discharge current or dead time. Previous versions of the UCx84x
devices had greater than a 2:1 oscillator discharge current range and resulted in less reliable maximum duty
cycle programming.

A fraction of the oscillator ramp can be resistively summed with the current sense signal, to provide slope
compensation for converters requiring duty cycles over 50%. Capacitor C forms a filter with R2 to suppress the
leading-edge switch spikes.

7.4 Device Functional Modes

7.4.1 Normal Operation

The IC can be used in peak current mode (PCM) control or voltage mode (VM) control. When the converter is
operating in PCM, the voltage amplifier output will regulate the converter's peak current and duty cycle. When the
IC is used in VM control, the voltage amplifier output will regulate the power converter's duty cycle. The
regulation of the system's peak current and duty cycle can be achieved with the use of the integrated error
amplifier and external feedback circuitry.

7.4.2 Undervoltage Lockout (UVLO) Start-Up

During system start-up, VCC voltage starts to rise from 0. Before the VCC voltage reaches its corresponding
start threshold, the IC is operating in UVLO mode. After the UVLO turn start-up threshold is met the device will
become active and the reference will come up to 5 V.

7.4.3 UVLO Turnoff Mode

If the bias voltage to VCC drops below the UVLO minimum operating voltage, PWM switching stops and the
reference will become inactive, returning to 0 V. The device can be restarted by applying a voltage greater than
the UVLO start threshold to the VCC pin.
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

The UCx84xA controllers are peak-current mode pulse-width modulators. These controllers have an onboard
amplifier and can be used in isolated or nonisolated power supply designs. There is an onboard totem-pole gate
driver capable of delivering 1 A of peak current. This is a high-speed PWM capable of operating at switching
frequencies up to 500 kHz.

8.2 Typical Application

A typical application for the UC3842A in an off-line flyback converter is shown in Figure 10. The UC3842A uses
an inner current control loop that contains a small current sense resistor which senses the primary inductor
current ramp. This current sense resistor transforms the inductor current waveform to a voltage signal that is
input directly into the primary side PWM comparator. This inner loop determines the response to input voltage
changes. An outer voltage control loop involves comparing a portion of the output voltage to a reference voltage
at the input of an error amplifier. When used in an off-line isolated application, the voltage feedback of the
isolated output is accomplished using a secondary-side error amplifier and adjustable voltage reference, such as
the TL431. The error signal crosses the primary to secondary isolation boundary using an opto-isolator whose
collector is connected to the VREF pin and the emitter is connected to FB. The outer voltage control loop
determines the response to load changes.
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Typical Application (continued)
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Figure 10. Typical Flyback Application Circuit
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Typical Application (continued)

8.2.1 Design Requirements

For this design example, use the parameters listed in Table 1 as the input parameters.

Table 1. Design Parameters

PARAMETER | MIN TYP MAX UNIT
INPUT CHARACTERISTICS
VN Input voltage (RMS) 85 265 \%
fLINE Line frequency 47 63 Hz
OUTPUT CHARACTERISTICS
Vout Output voltage 11.75 12 12.25 \%
Output ripple voltage 50 mVpp
lout Output current 4 4.33 A
Load step 11.75 12.25 \%
SYSTEMS CHARACTERISTICS
n Maximum load efficiency 86%

8.2.2 Detailed Design Procedure

8.2.2.1 Custom Design With WEBENCH® Tools

Click here to create a custom design using the UCx84xA device with the WEBENCH® Power Designer.
1. Start by entering the input voltage (V|y), output voltage (Voyt), and output current (Igyt) requirements.
2. Optimize the design for key parameters such as efficiency, footprint, and cost using the optimizer dial.

3. Compare the generated design with other possible solutions from Texas Instruments.

The WEBENCH Power Designer provides a customized schematic along with a list of materials with real-time
pricing and component availability.

In most cases, these actions are available:

* Run electrical simulations to see important waveforms and circuit performance

* Run thermal simulations to understand board thermal performance
» Export customized schematic and layout into popular CAD formats
» Print PDF reports for the design, and share the design with colleagues

Get more information about WEBENCH tools at www.ti.com/WEBENCH.

8.2.2.2 UC2842A Design Procedure

This application design procedure shows how to setup and use the UC2842A peak current mode controller in an
offline flyback converter, with universal input to a 12-V, 48-W regulated output.

Setting up and designing with the UC2842A peak current mode controller in a continuous mode flyback
application requires knowing some things about the power stage. First, calculate the required input bulk
capacitance (C,y) based on output power level (Poyr), efficiency (n), minimum input voltage (Vinmin), line
frequency (f_ng) and minimum bulk voltage. For this design example let Vgy k(min) = 95 V

. v .
2x PO% x {0.25 + % x arcsinx (BULK("“”)H

*VIN(min)

VINrippIe =

2 2
(2 x VIN(min) - VBULK(min) )X fLiNe

(2
P, . Vi i
2x “OUT x| 0.25 + 1 x arcsinx | —2oK(min)
n T V2xVinmin)
Cin= 2 2 ~ 180 pF
(2 x VIN(min) - VBULK(min) )X fLine @)
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The output capacitor (Coyt) IS sized so the output voltage does not droop more than 10% during a large-signal
transient response. The voltage-loop crossover frequency (fc) is estimated to be 2.5 kHz at this point in the
design.

loyr

fc
C > ———— =~ 1.33mF
ouT VOUT X 10% (4)

The Cqoyt selected for the design is a 2200-uF capacitor, with an equivalent series resistance (ESR) of 45 mQ.

Next calculate the maximum primary to secondary turns ratio (Npg) of the transformer, based on the minimum
input voltage and output voltage.
- Vinmin XV2 85 Vx+/2 10

Nps
Vour 12V ®)
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Next calculate the auxiliary to secondary turns ratio (Nas) of the transformer, based on the output voltage and the
bias voltage of the UC2842A.

Njg < Jvee 12V _,
Vour 12V ®6)
Once the transformer turns ratios have been determined, the minimum primary magnetizing inductance (Lpy) of

the transformer can be calculated based on minimum bulk voltage, Duty Cycle (D), reflected output current and
efficiency. The transformer used in this design has an Lpy, of 1.7 mH, Npg = 10, and a Npg = 1, fg,, = 100 kHz

D= Nes x Vour ~0.56
VeuLk(min) +Nps * Vour @)

VBULK (min) X D
70% X IOUT X fSW
nx Nps (8)
After the transformer has been selected, the primary peak current (I ,px) Of the transformer can be calculated

based on the primary magnetizing inductance ripple (I.pm) and the reflected output current across the
transformer.

=1.632mH = 1.7mH

VBULK(min) xD

fSW X LM (9)
| I
NPS X(1—D) 2 (10)
Once the primary peak current has been calculated the current sense resistor (Rcs) can be selected.
Res = _v =0.725Q0~0.75Q

Resistors Rg; and Rg, are used to set the slope compensation of the design. Capacitor Cg; is a DC blocking
capacitor, and pull-up resistor Rp is used to provide some offset to the current sense signal for noise immunity.
Rp and Rg, were preselected to add a DC offset of 50 mV to the current sense signal.

Rgs; is selected to set the slope compensation to one-half of the ripple current down slope of the flyback inductor.
This can be accomplished by calculating the secondary magnetizing inductance (Lgy) and using the following
calculation for Rg;. The 1.7 V in the Rg; equation is the peak-to-peak ripple voltage amplitude of the oscillator.

17TV xRgy xfgy x(2xLgy xNpg)
S Vour x(1-D)xRcs

Rgpy =27.72KkQ = 27.4 kQ

where
. RSZ = 205 kQ (12)

Resistors R, and Rk are selected to the output reference and can be calculated by preselecting a value for Rg
and knowing the TL431 reference voltage (Vris31rer). After choosing 2.49 kQ for Ry, R, is calculated and a
standard resistor value of 9.53 kQ is chosen for this resistor.

R Vour =V 249kQx(12V-25V
_ R (Vour = Vrasmer) _ “( ) _9462k0~9.53k0
VTL43REF 25V (13)

This design using the UC2842A controller has an interesting control loop with many components. Gopro(f) is the
approximate transfer function across the opto isolator in the design. The pole frequency of the opto isolator is
represented by fp. The opto isolator used in this design has a current transfer ratio of 1 and pole frequency of
roughly 5 kHz. See Figure 10 for component placement and node voltages. The voltage loop (fc) must cross-
over less than the opto isolator pole for simplified compensation.

R,

s(f)=2xnx1ixf (14)
fo =5 kHz (15)
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AV, R ctr
Gopro(f)=—B =_—Cx———
AV R _s(f)
A F 2xmxfp +1 (16)
Ggc(f) is an estimate of the transfer function from the output of the opto isolator to the PWM'’s control voltage.
AVe Ry 1
so(f) =05 = =2

The duty cycle varies with the bulk input voltage (Vguik)- Veuk varies from 95 V to 375 V during normal
operation. This causes the duty cycle to vary from 24% to 56%.

p-_ Nes*Vour (54145056
Veuik +Nps x Vour (18)

Gcoff) is an estimate of the control (V) to output transfer function, where variable Q is the quality factor.

1
Wour _ 1-D [s(f) x ESR X Coyr + 1] [ s(f)Lgy X D 3

X X - X
1+D  [s(f) X Royr X Coyr + 1 Royr X (1 — D)? <

2
s¢) s
2><n><f5WTXQ 2><1r><fSTW

1+

(19)

The quality factor (Q) is defined by the primary magnetizing inductance change in voltage (Sy) as a function of
duty cycle; as well as, the added slope compensation (Sg).

Sy = Veuik XRcs

Lpm (20)
Sg =1.7 Vx vs2xTsw
Rs1+Rs2 1)

1

[(I-i-:—z)x('l—D)—Oﬁ} o2

To ensure that the voltage loop is stable, the crossover frequency must be less than one half of the right-half-
plane zero frequency (frupz) Of the flyback converter. The right-half-plane zero frequency at the minimum bulk
voltage would be roughly 9.8 kHz. For this design example the target crossover of the voltage loop is at 1 kHz.
The actual fc may be higher or lower than the target.

(Nps)?

Frupz “2xmxLpm D ~ 9.8kHz

Royr (1 —D)? (23)
< fRHTPZ ~ 5 kHZ

Q:
T

fe (24)

The DC gain of G¢p(f) moves with the bulk input voltage. Resistor Ry is selected to crossover the voltage loop
when input to the converter is at Vgy kmin) @nd to crossover at 1/5th the maximum crossover frequency.

R, = R = 23.95 kQ, a 23.7 kQ was used
|Gopro (fe /5)xGge (fe /5)xGo xGeo (fe /5) (25)

Capacitor C is selected to add 45° of phase margin at voltage loop crossover. For this design example a 6.8-nF
capacitor was used.

1

C,= ————~6.7nF
(0]
2nx £ xRy (26)
Capacitor Cp is selected to attenuate the high frequency gain of the control loop.
Cp = Cz _gg0 pF
10 @

Gc(f) is the estimated transfer function of the TL431 compensation.
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AVg s(f)xRz xC, +1
Gel(f) = AV~ S(F)R;xC,xCp
0" s(f)xR;x(Cy +Cp)x (WH) o8
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Ty(f) is the estimated theoretical transfer function of the close-loop gain of the system. The feedback loop
response may be different in the actual circuit and may have to be adjusted with a network analyzer to meet
actual circuit performance and reliability. The feedback loop response must be evaluated over worse case
variations in design parameters.

Ty (f) =Gc(F)xGopro(f)x Gpe(f)x Go xGeo(fe) (29)

For this application example, this design technique generated a theoretical feedback loop (Ty(f)) crossover at
1 kHz with roughly 55° of phase margin at a minimum input bulk voltage of 95 V. The theoretical voltage loop at
high-line crossed over at 2.7 kHz with a phase margin of 72°. See Figure 11 and Figure 12. T\/(f) must be
evaluated with a network analyzer and adjust the loop compensation as necessary based on the actual circuitry
behavior. Also conduct transient testing to ensure that the device remains stable.

8.2.3 Application Curves
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Figure 13. Vgout Start-Up Full Load Figure 14. Voyut Ripple Voltage

9 Power Supply Recommendations

Tl recommends using the UCx84xA in isolated or non-isolated peak current mode control power supplies. The
device can be used in buck, boost, flyback, and forwarded converter-based power supply topologies.
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10 Layout

10.1 Layout Guidelines

Star grounding techniques must be used.

Current loops must be kept as short and narrow as possible.

The IC ground and power ground must meet at the return for the input bulk capacitor. Ensure that high
frequency and high current from the power stage does not go through the signal ground paths.

A high-frequency bypass capacitor (Cycc1) must be placed across VCC and GND pins as close as possible to
the pins.

Resistor Rg, and capacitor Cg form a low-pass filter for the current sense signal. Cg must be as close to CS
and GND pins as possible.

Capacitor Cygree must be as close to VREF and GND pins as possible.

Figure 15 shows the SMD components arranged for wave-solder on a single-layer board. If multiple layers
are used, some components may be rearranged for easier interconnection and reduced current-loop areas. If
the solder process allows, placing the SMD components in perpendicular orientations may improve
interconnections and loop areas.
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10.2 Layout Example
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Figure 15. Layout Diagram
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11 Device and Documentation Support

11.1 Device Support

11.1.1 Development Support
» TI Engineer-to-Engineer Support Forum, https://e2e.ti.com/

11.1.1.1 Custom Design With WEBENCH® Tools

Click here to create a custom design using the UCx84xA device with the WEBENCH® Power Designer.
1. Start by entering the input voltage (V|y), output voltage (Voyut), and output current (Igyt) requirements.
2. Optimize the design for key parameters such as efficiency, footprint, and cost using the optimizer dial.
3. Compare the generated design with other possible solutions from Texas Instruments.

The WEBENCH Power Designer provides a customized schematic along with a list of materials with real-time
pricing and component availability.

In most cases, these actions are available:

e Run electrical simulations to see important waveforms and circuit performance

e Run thermal simulations to understand board thermal performance

» Export customized schematic and layout into popular CAD formats

» Print PDF reports for the design, and share the design with colleagues

Get more information about WEBENCH tools at www.ti.com/WEBENCH.

11.1.2 Device Nomenclature

Cin Input bulk capacitance

Cout Output capacitance

D Duty cycle

ESR Equivalent series resistance

Ggc(D An estimate of the transfer function from the output of the opto-isolator to the PWM control voltage.
Go The DC gain of the control to output transfer function.

Gopro(f) The approximate transfer function across the opto-isolator in the design.

I pm Transformer primary average current

I ppK Peak transformer primary current

Lpm Transformer primary magnetizing inductance
Lsm Transformer secondary magnetizing inductance
Npg Primary to secondary transformer turns ratio
Nas Auxiliary to secondary transformer turns ratio
Ty(f) is the feedback control loop transfer function.
ViNripple Input ripple voltage

11.2 Documentation Support

11.2.1 Related Documentation

For related documentation see the following:
Design Review: 150 Watt Current-Mode Flyback (SLUP078)
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11.3 Related Links

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

Table 2. Related Links

PARTS PRODUCT FOLDER | SAMPLE & BUY TI:-)%((::FL'J’;\‘/IIEQ‘II_'S ggg‘ll:vsvaE gg';/IFI)VIOURI\-IrI'I?Y
UC1842A Click here Click here Click here Click here Click here
UC1843A Click here Click here Click here Click here Click here
UC1844A Click here Click here Click here Click here Click here
UC1845A Click here Click here Click here Click here Click here
UC2842A Click here Click here Click here Click here Click here
UC2843A Click here Click here Click here Click here Click here
UC2844A Click here Click here Click here Click here Click here
UC2845A Click here Click here Click here Click here Click here
UC3842A Click here Click here Click here Click here Click here
UC3843A Click here Click here Click here Click here Click here
UC3844A Click here Click here Click here Click here Click here
UC3845A Click here Click here Click here Click here Click here

11.4 Receiving Notification of Documentation Updates

To receive natification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

11.5 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

11.6 Trademarks

E2E is a trademark of Texas Instruments.
WEBENCH is a registered trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.7 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.
11.8 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (415)
(6)
5962-8670405PA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 8670405PA Samples
& Green UC1842A
5962-8670405XA ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 8670405XA
UC1842AL/
883B
5962-8670406PA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 8670406PA
& Green UC1843A
5962-8670406XA ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 8670406XA
UC1843AL/
883B
5962-8670407PA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 8670407PA
& Green UC1844A
5962-8670407XA ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 8670407XA
UC1844AL/
883B
5962-8670408PA ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 8670408PA
& Green UC1845A
5962-8670408XA ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 8670408XA
UC1845AL/
883B
UC1842AJ ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 UC1842AJ
& Green
UC1842AJ883B ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to0 125 8670405PA
& Green UC1842A
UC1842AL883B ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962- Samples
& Green 8670405XA
UC1842AL/
883B
UC1843AJ ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55t0 125 UC1843AJ
& Green
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
UC1843AJ883B ACTIVE CDIP JG 8 1 Non-RoHS SNPB N / A for Pkg Type -55t0 125 8670406PA
& Green UC1843A
UC1843AL883B ACTIVE LCcC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -551t0 125 5962- Samples
& Green 8670406XA
UC1843AL/
883B
UC1844AJ ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 UC1844AJ
& Green
UC1844AJ883B ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 8670407PA
& Green UC1844A
UC1844AL883B ACTIVE LCCC FK 20 1 Non-RoHS SNPB N / A for Pkg Type -551t0 125 5962- Samples
& Green 8670407XA
UC1844AL/
883B
UC1845AJ ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 UC1845AJ
& Green
UC1845AJ883B ACTIVE CDIP JG 8 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 8670408PA Samples
& Green UC1845A
UC1845AL883B ACTIVE LCCC FK 20 1 Non-RoHS SNPB N/ A for Pkg Type -55to 125 5962-
& Green 8670408XA
UC1845AL/
883B
UC2842AD ACTIVE SOoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2842AD
UC2842AD8 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2842A Samples
uc2842
AD8
UC2842AD8G4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2842A Samples
uc2842
AD8
UC2842AD8TR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2842A
uc2842
AD8
UC2842ADG4 ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2842AD Samples
UC2842ADTR ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2842AD
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
UC2842ADW ACTIVE SoIC DW 16 40 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 UC2842ADW
UC2842ADWTR ACTIVE SoIC DwW 16 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 UC2842ADW
UC2842ADWTRG4 ACTIVE SoIC DW 16 2000 RoOHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 UC2842ADW
UC2842AN ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type -40 to 85 UC2842AN
UC2842ANG4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 85 UC2842AN
UC2843AD ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2843AD
UC2843AD8 ACTIVE SOoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2843A Samples
uc2843
AD8
UC2843AD8G4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2843A
uC2843
AD8
UC2843AD8TR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2843A
uc2843
AD8
UC2843AD8TRG4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2843A
uc2843
AD8
UC2843ADG4 ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2843AD Samples
UC2843ADTR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2843AD
UC2843AN ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 85 UC2843AN Samples
UC2843ANG4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type -40 to 85 UC2843AN
UC2844AD ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2844AD
UC2844AD8 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2844A
uc2s44
AD8
UC2844AD8G4 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2844A
uc2sg44
AD8
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material ©) (4/5)
6
UC2844AD8TR ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2844A
uc2844
AD8
UC2844AD8TRG4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2844A
uc2844
ADS8
UC2844ADTR ACTIVE SoIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2844AD
UC2844AN ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type -40 to 85 UC2844AN
UC2844ANG4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type -40 to 85 UC2844AN Samples
UC2844AQD8 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 (2844AQ, UC2844AQ)
UC2844AQD8R ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 (2844AQ, UC2844AQ) Samples
UC2844AQDR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 125 (2844AQ, UC2844AQ)
UC2845AD ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2845AD
UC2845AD8 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2845A Samples
uc2845
AD8
UC2845AD8G4 ACTIVE SOoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2845A
ucC2845
AD8
UC2845AD8TR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2845A
uc2845
AD8
UC2845AD8TRG4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2845A
uC2845
AD8
UC2845ADTR ACTIVE SoIC D 14 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM -40 to 85 UC2845AD
UC2845ADW ACTIVE SoIC DW 16 40 ROHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 UC2845ADW
UC2845AN ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type -40 to 85 UC2845AN
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
6
UC2845ANG4 ACTIVE PDIP P 8 50 RoOHS & Green NIPDAU N / A for Pkg Type -40 to 85 UC2845AN
UC3842AD ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3842AD
UC3842AD8 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3842A
uc3842
AD8
UC3842AD8TR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3842A
uC3842
AD8
UC3842AD8TRG4 ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3842A Samples
uc3842
AD8
UC3842ADG4 ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3842AD
UC3842ADTR ACTIVE SoIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3842AD Samples
UC3842ADW ACTIVE SoIC DW 16 40 RoHS & Green NIPDAU Level-2-260C-1 YEAR 0to 70 UC3842ADW
UC3842AN ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 UC3842AN
UC3842ANG4 ACTIVE PDIP P 8 50 RoOHS & Green NIPDAU N/ A for Pkg Type 0to 70 UC3842AN Samples
uUC3842J ACTIVE CDIP JG 8 1 Non-RoHS SNPB N / A for Pkg Type -40 to 85 uUC3842J
& Green
UC3843AD ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3843AD Samples
UC3843AD8 ACTIVE SoIC D 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3843A Samples
uc3843
AD8
UC3843AD8G4 ACTIVE SoIC D 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3843A
UC3843
AD8
UC3843AD8TR ACTIVE SoIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3843A
uc3843
AD8
UC3843AD8TRG4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3843A
UC3843
AD8
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C Device Marking Samples
g g p p p
(1) Drawing Qty %) Ball material 3) (4/5)
(6)
UC3843ADG4 ACTIVE SoIC D 14 50 RoOHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3843AD
UC3843ADTR ACTIVE SOIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto70 UC3843AD
UC3843AN ACTIVE PDIP P 8 50 RoOHS & Green NIPDAU N/ A for Pkg Type 0to 70 UC3843AN
UC3843ANG4 ACTIVE PDIP @ 8 50 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 UC3843AN
UC3844AD ACTIVE SolIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3844AD
UC3844AD8 ACTIVE SoIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3844A
uUC3844
AD8
UC3844AD8G4 ACTIVE SolIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3844A Samples
uc3844
AD8
UC3844AD8TR ACTIVE SoIC D 8 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3844A
uUC3844
AD8
UC3844ADTR ACTIVE SOIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3844AD
UC3844ADTRG4 ACTIVE SoIC D 14 2500 RoHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3844AD
UC3844AN ACTIVE PDIP [P 8 50 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 UC3844AN
UC3844ANG4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N/ A for Pkg Type 0to 70 UC3844AN Samples
UC3845AD ACTIVE SoIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3845AD
UC3845AD8 ACTIVE SolIC D 8 75 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3845A Samples
uC3845
AD8
UC3845AD8G4 ACTIVE SoIC D 8 75 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3845A
UC3845
AD8
UC3845AD8TR ACTIVE SOIC D 8 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3845A
uC3845
AD8
UC3845AD8TRG4 ACTIVE SoIC D 8 2500 RoOHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3845A
uC3845
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
(1) Drawing Qty %) Ball material 3) (4/5)
(6)
AD8
UC3845ADG4 ACTIVE SOIC D 14 50 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3845AD
UC3845ADTR ACTIVE SolIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM 0to 70 UC3845AD
UC3845ADTRG4 ACTIVE SOIC D 14 2500 ROHS & Green NIPDAU Level-1-260C-UNLIM Oto 70 UC3845AD
UC3845AN ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type 0to 70 UC3845AN
UC3845ANG4 ACTIVE PDIP P 8 50 ROHS & Green NIPDAU N / A for Pkg Type Oto 70 UC3845AN

ples

@ 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.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

@ MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
® There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl'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
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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 UC1842A, UC1843A, UC1844A, UC1845A, UC2843A, UC3842A, UC3842M, UC3843A, UC3844A, UC3845A :
o Catalog : UC3842A, UC3843A, UC3844A, UC3845A, UC3842, UC3845AM

o Automotive : UC2843A-Q1
e Enhanced Product : UC1842A-EP, UC1843A-EP, UC1844A-EP, UC1845A-EP, UC1842A-EP, UC1843A-EP, UC1844A-EP, UC1845A-EP
o Military : UC1842A, UC1842, UC1843A, UC1844A, UC1845A

o Space : UC1842A-SP, UC1843A-SP, UC1844A-SP, UC1845A-SP, UC1842A-SP, UC1843A-SP, UC1844A-SP, UC1845A-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
e Enhanced Product - Supports Defense, Aerospace and Medical Applications

o Military - QML certified for Military and Defense Applications

e Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| 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
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
ti @) | @ )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
UC2842AD8TR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UC2842ADTR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
UC2842ADWTR SOIC DwW 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
UC2843AD8TR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UC2843ADTR SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
UC2844AD8TR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UC2844ADTR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
UC2844AQDS8R SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UC2844AQDR SolIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
UC2845AD8TR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UC2845ADTR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
UC3842AD8TR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UC3842ADTR SolIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
UC3843ADSTR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UC3843ADTR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
UC3844AD8TR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
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Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
UC3844ADTR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
UC3845AD8TR SoIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UC3845ADTR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UC2842AD8TR SOIC D 8 2500 340.5 336.1 25.0
UC2842ADTR SoIC D 14 2500 340.5 336.1 32.0
UC2842ADWTR SolIC DW 16 2000 356.0 356.0 35.0
UC2843AD8TR SOIC D 8 2500 340.5 336.1 25.0
UC2843ADTR SOIC D 14 2500 340.5 336.1 32.0
UC2844AD8TR SOIC D 8 2500 340.5 336.1 25.0
UC2844ADTR SolIC D 14 2500 340.5 336.1 32.0
UC2844AQDS8R SOIC D 8 2500 356.0 356.0 35.0
UC2844AQDR SOIC D 14 2500 356.0 356.0 35.0
UC2845AD8TR SOIC D 8 2500 340.5 336.1 25.0
UC2845ADTR SolIC D 14 2500 340.5 336.1 32.0
UC3842AD8TR SOIC D 8 2500 340.5 336.1 25.0
UC3842ADTR SOIC D 14 2500 340.5 336.1 32.0
UC3843AD8TR SOIC D 8 2500 340.5 336.1 25.0
UC3843ADTR SOIC D 14 2500 340.5 336.1 32.0
UC3844AD8TR SOIC D 8 2500 340.5 336.1 25.0
UC3844ADTR SOIC D 14 2500 340.5 336.1 32.0
UC3845AD8TR SOIC D 8 2500 340.5 336.1 25.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
UC3845ADTR SOIC D 14 2500 340.5 336.1 32.0
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TUBE

T - Tube
height L - Tubelength

< n < n
« Lt < Lt

' 5
w-Tube| I U U _
> width %%
; v

— B - Alignment groove width

\ 4

*All dimensions are nominal

Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
5962-8670405XA FK LCcC 20 1 506.98 12.06 2030 NA
5962-8670406XA FK LCCC 20 1 506.98 12.06 2030 NA
5962-8670407XA FK LCCC 20 1 506.98 12.06 2030 NA
5962-8670408XA FK LCcC 20 1 506.98 12.06 2030 NA

UC1842AL883B FK LCcC 20 1 506.98 12.06 2030 NA
UC1843AL883B FK LCCC 20 1 506.98 12.06 2030 NA
UC1844AL883B FK LCCC 20 1 506.98 12.06 2030 NA
UC1845AL883B FK LCcC 20 1 506.98 12.06 2030 NA
UC2842AD D SoIC 14 50 507 8 3940 4.32
UC2842AD8 D SoIC 75 507 8 3940 4.32
UC2842AD8 D SOIC 75 507 8 3940 4.32
UC2842AD8G4 D SoIC 75 507 8 3940 4.32
UC2842AD8G4 D SoIC 75 507 8 3940 4.32
UC2842ADG4 D SoIC 14 50 507 8 3940 4.32
UC2842ADW DW SoIC 16 40 507 12.83 5080 6.6
UC2842AN P PDIP 50 506 13.97 11230 4.32
UC2842AN P PDIP 50 506 13.97 11230 4.32
UC2842ANG4 P PDIP 50 506 13.97 11230 4.32
UC2842ANG4 P PDIP 50 506 13.97 11230 4.32
UC2843AD D SoIC 14 50 507 8 3940 4.32
UC2843AD8 D SoIC 75 507 8 3940 4.32
UC2843AD8 D SoIC 75 507 8 3940 4.32
UC2843AD8G4 D SOIC 75 507 8 3940 4.32
UC2843AD8G4 D SoIC 8 75 507 8 3940 4.32
UC2843ADG4 D SoIC 14 50 507 8 3940 4.32
UC2843AN P PDIP 8 50 506 13.97 11230 4.32
UC2843AN P PDIP 8 50 506 13.97 11230 4.32
UC2843ANG4 P PDIP 8 50 506 13.97 11230 4.32
UC2843ANG4 P PDIP 8 50 506 13.97 11230 4.32
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

UC2844AD SOIC 14 50 507 8 3940 4.32
UC2844AD8 D SoIC 8 75 507 8 3940 4.32
UC2844AD8G4 D SoIC 8 75 507 8 3940 4.32
UC2844AN P PDIP 8 50 506 13.97 11230 4.32
UC2844AN P PDIP 8 50 506 13.97 11230 4.32
UC2844ANG4 P PDIP 8 50 506 13.97 11230 4.32
UC2844ANG4 P PDIP 8 50 506 13.97 11230 4.32
UC2844AQD8 B) SoIC 8 75 506.6 8 3940 4.32
UC2845AD D SOIC 14 50 507 8 3940 4.32
UC2845AD8 D SoIC 8 75 507 8 3940 4.32
UC2845AD8G4 D SoIC 75 507 8 3940 4.32
UC2845ADW DW SoIC 16 40 507 12.83 5080 6.6
UC2845AN P PDIP 50 506 13.97 11230 4.32
UC2845AN P PDIP 50 506 13.97 11230 4.32
UC2845ANG4 P PDIP 50 506 13.97 11230 4.32
UC2845ANG4 P PDIP 50 506 13.97 11230 4.32
UC3842AD D SoIC 14 50 507 3940 4.32
UC3842AD8 D SOIC 8 75 507 3940 4.32
UC3842ADG4 D SoIC 14 50 507 3940 4.32
UC3842ADW DW SoIC 16 40 507 12.83 5080 6.6
UC3842AN P PDIP 50 506 13.97 11230 4.32
UC3842AN P PDIP 50 506 13.97 11230 4.32
UC3842ANG4 P PDIP 50 506 13.97 11230 4.32
UC3842ANG4 P PDIP 50 506 13.97 11230 4.32
UC3843AD D SoIC 14 50 507 8 3940 4.32
UC3843AD8 D SOIC 75 507 8 3940 4.32
UC3843AD8G4 D SoIC 75 507 8 3940 4.32
UC3843ADG4 B) SoIC 14 50 507 8 3940 4.32
UC3843AN P PDIP 50 506 13.97 11230 4.32
UC3843AN P PDIP 50 506 13.97 11230 4.32
UC3843ANG4 P PDIP 50 506 13.97 11230 4.32
UC3843ANG4 P PDIP 8 50 506 13.97 11230 4.32
UC3844AD D SoIC 14 50 507 3940 4.32
UC3844AD8 D SOIC 8 75 507 3940 4.32
UC3844AD8G4 D SoIC 8 75 507 3940 4.32
UC3844AN P PDIP 8 50 506 13.97 11230 4.32
UC3844AN P PDIP 8 50 506 13.97 11230 4.32
UC3844ANG4 P PDIP 8 50 506 13.97 11230 4.32
UC3844ANG4 P PDIP 8 50 506 13.97 11230 4.32
UC3845AD B) SoIC 14 50 507 8 3940 4.32
UC3845AD8 D SOIC 8 75 507 8 3940 4.32
UC3845AD8G4 D SoIC 75 507 8 3940 4.32
UC3845ADG4 D SoIC 14 50 507 8 3940 4.32
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Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)

UC3845AN P PDIP 8 50 506 13.97 11230 4.32
UC3845AN P PDIP 8 50 506 13.97 11230 4.32

UC3845ANG4 P PDIP 8 50 506 13.97 11230 4.32

UC3845ANG4 P PDIP 8 50 506 13.97 11230 4.32
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MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
— (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 88 1193,83)|(24.43)| (21,6) | (21.,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
£ 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear 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. Falls within JEDEC MS-004

wi3 TEXAS
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GENERIC PACKAGE VIEW
DW 16 SOIC - 2.65 mm max height

7.5x 10.3, 1.27 mm pitch SMALL OUTLINE INTEGRATED CIRCUIT

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4224780/A

INSTRUMENTS
www.ti.com



PACKAGE OUTLINE
DWOO16A SOIC - 2.65 mm max height

SOIC

PIN 1 ID
AREA
— 1ex[127]
1
]
]
10.5 —] oX
10.1
NOTE3 — ——
]
]
8 []
) ’ ° 16x 051 — L
0.31
7.6
74 T [ J0.250 [c|A[B] —={ 2.65 MAX

\

N

0.33

\[ 010 P
7

EN
=

TN\ /

,/<’

v/ |
\

i
\ SEE DETAIL A

GAGE PLANE

o“-s“g'ﬁ ‘L(&i

0.40 DETAIL A
(1.4) = TYPICAL

4220721/A 07/2016

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm, per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm, per side.

. Reference JEDEC registration MS-013.

w N

[0 8

i3 TExas
INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DWOO0O16A SOIC - 2.65 mm max height

SOIC

SEE
DETAILS

s

7 |
14X (1.27) ; 7 E

jﬁ
RO.05 TYP ‘

L— ©3—

©

LAND PATTERN EXAMPLE
SCALE:7X

SOLDER MASK SOLDER MASK
METAL OPENING OPENING‘\ /METAL
L N S L \
| | ‘ |
(
J« 0.07 MAX Je 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220721/A 07/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

i3 TExas
INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
DWOO0O16A SOIC - 2.65 mm max height

SOIC

16

N

14X (1.27) -

==
R0.05 TYP ‘
I

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:7X

4220721/A 07/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.

i3 TExas
INSTRUMENTS
www.ti.com




MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.

w3 TExas
INSTRUMENTS
www.ti.com



LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.

wi3 TEXAS
INSTRUMENTS
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PACKAGE OUTLINE
SOIC - 1.75 mm max height

DOOO8A

SMALL OUTLINE INTEGRATED CIRCUIT

SEATING PLANE\
re———— .228-.244 TYP

58019 ([0 B1[C]
PIN 1 ID AREA

6X[.050
: o [1.27] —] \
T == %
I T |
— 2X |
.189-.197
[4.81-5.00] % 150 |
NOTE 3 [3.81] ?
] u
4X (0°-15%) \
- == ‘
L\ J 5 T p—
3] 8X .012-.020 }
150-.157 —— [0.31-0.51] —={ .069 MAX
[3,\.1801%528] |9 [.010[0.25)0) [c|A[B] [1.75]

‘\‘_

[ 1 .‘\‘ ‘\1 .005-.010 TYP
: J [0.13-0.25]
4X (0°-15°) \/ j‘

SEE DETAIL A

'
. arﬁ ‘L .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
(041) =  TYPICAL
[1.04]

4214825/C 02/2019

NOTES:

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

[N

(G200 w N

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

8X (.061 )
[1.55] SYMM
SEE
L ¢ DETAILS

— :

8X (.024) j C?
[0.6] SYMM
- ) P ¢

! ! ~— (R.002 ) TYP
_ [0.05]
=3 s

6X (.050 ) | |

[1.27]
~ (-[5143]) — ™

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X

SOLDER MASK SOLDER MASK
METAL /OPENING OPENING‘\ /“S”S[Sggmii

|
|
EXPOSED /
METAL EXPOSED N 2
4 METAL
L .0028 MAX .0028 MIN
[0.07] [0.07]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

INSTRUMENTS
www.ti.com




EXAMPLE STENCIL DESIGN
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

DOOO8A

8X (.061 )
[1.55] SYMM

¥ 1
8X (.024) T

[0.6]

SYMM

—- iy
| | (R.002 ) TYP

0.05
o [T Js oo

6X (.050 ) — ! !

[1.27]
Li (.213) 4J
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.

9. Board assembly site may have different recommendations for stencil design.

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
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated


https://www.ti.com/legal/termsofsale.html
https://www.ti.com
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