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LOW-POWER, DUAL-OUTPUT,
CURRENT-MODE PWM CONTROLLER

FEATURES

® BiCMOS Version of UC3846 Family

1.4-mA Maximum Operating Current
100-uA Maximum Startup Current

+0.5-A Peak Output Current

125-ns Circuit Delay

Easier Parallelability

Improved Benefits of Current Mode Control

DESCRIPTION

The UCC3806 family of BICMOS PWM controllers
offers exceptionally improved performance with a
familiar architecture. With the same block diagram
and pinout of the popular UC3846 series, the
UCC3806 line features increased switching
frequency capability while greatly reducing the
bias current used within the device. With a typical
startup current of 50 uA and a well defined voltage
threshold for turn-on, these devices are favored

SIMPLIFIED APPLICATION DIAGRAM

for applications ranging from off-line power
supplies to battery operated portable equipment.
Dual high-current, MOSFET driving outputs and a
fast current sense loop further enhance device
versatility.

All the benefits of current mode control including
simpler loop closing, voltage feed-forward,
parallelability with current sharing, pulse-by-pulse
current limiting, and push/pull symmetry
correction are readily achievable with the
UCC3806 series.

These devices are available in multiple package
options for both through-hole and surface mount
applications; and in commercial, industrial, and
military temperature ranges.

The UCC1806 is specified for operation from
-55°C to 125°C, the UCC2806 is specified for
operation from -40°C to 85°C, and the UCC3806
is specified for operation from 0°C to 70°C.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
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A These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam

A

during storage or handling to prevent electrostatic damage to the MOS gates.

ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range unless otherwise noted(")

UCx806 UNIT

Supply voltage, V| VIN, low impedance 15 \%
Supply current, Iy VIN, high impedance 25 mA
Output supply voltage VC 18 \%

Continuous source or sink =200

Gate drive + 500
Output current SYNG £ 30 mA

COMP + 10 to -(self-limiting)
Analog input voltage range CS-, CS+, NI, INV, SHUTDOWN -0.3to (V)N +0.3) \%
Storage temperature, Tgg -65 to 150 °C
Operating temperature, T -55to 150 °C
Lead temperature, Tg,, 1,6 mm (1/16 inch) from case for 10 seconds 300 °C

(1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is
notimplied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. All voltages are with respect to
GND. Currents are positive into and negative out of, the specified terminal.

RECOMMENDED OPERATING CONDITIONS

MIN NOM  MAX | UNIT
Input voltage, V| 8.0 14.5 \'%
ucc1806 | -55 125
Operating junction temperature, T UCC2806 -40 85 °C
UCC3806 0 70

PACKAGE DESCRIPTION

D, DW, J, M, N OR PW PACKAGE Q OR L PACKAGE

(TOP VIEW) (TOP VIEW)
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ORDERING INFORMATION

PACKAGED DEVICES Ta=T,
DESIGNATOR TYPE OPTION QUANTITY | -55°Cto125°C - 40°C to 85°C 0°C to 70°C
Tube 40 - UCC2806D -
P SOIC-16 Reeled 2,500 - UCC2806DTR -
Tube 40 - UCC2806DW UCC3806DW
bW solcw-16 Reeled 2,000 - UCC2806DWTR UCC3806DWTR
J CDIP-16 Tube 25 UCC1806J UCC2806J UCC3806J
L CLCC-20 Tube 55 UCC1806L - -
M SSOP-16 Reeled 2,500 - UCC2806MTR -
N PDIP-16 Tube 25 - UCC2806N UCC3806N
Tube 90 - UCC2806PW UCC3806PW
PW TSSOP-16 Reeled 2,000 - UCC2806PWTR UCC3806PWTR
Tube 46 - UCC2806Q UCC3806Q
Q PLCC-20 Reeled 1,000 - UCC2806QTR UCC3806QTR

ELECTRICAL CHARACTERISTICS
Vin =12V, Ry = 33 kQ, Ct = 330 pF, CBYPASS on VRer = 0.01 uF, -55°C < Tp < 125°C for the UCC1806, -40°C < T < 85°C for the
UCC2806, 0°C < Ta < 70°C for the UCC3806, and Ta = T, (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
REFERENCE
UCC1806 5.02 5.10 517
VREF Supply, UVLO, turn-on ucc2806 \'
UCC3806 5.00 5.10 5.20
Load regulation 0.2mA=<lpyr=5mA 3 25 v
m
Total output variation (1)(2) Line, load, temperature -150 150
Output noise voltage @ 10 Hz = fogc = 10 kHz, T,=25°C 70 uVv
Long term stability (@) Ta = 125°C, 1000 hours 5 25 mv
Output short circuit -10 -30 mA
OSCILLATOR
Initial accuracy Ty=25°C 42 47 52 kHz
Temperature stability (@) T(min) = Ta = T(max) 2%
Amplitude 2.35 V
UCC1806 |Ver=0V, VRt = VRer 50 105
UCC2806 | 0.8V <Vgync=2.0V
tpeLAY Delay-to-output time, SYNC ns
uccagos | YCT 7OV VT = VRer 50 100
0.8V =Vgync=20V
i
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ELECTRICAL CHARACTERISTICS

ViN =12V, Rt = 33 kQ, Ct = 330 pF, Cgypass on VRegr = 0.01 uF, -55°C < T < 125°C for the UCC1806, -40°C < Tp < 85°C for the

UCC2806, 0°C < Tp < 70°C for the UCC3806, and Ta = T, (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
OSCILLATOR (continued)
IbcHG Discharge current Ty=25°C, Ver=20V 25 mA
VoL Low-level output voltage, SYNC louT =1 mA 0.4
VoH High-level output voltage, SYNC louT = -4 mA 2.4
VL Low-level input voltage, SYNC Ver=0V, VRT = VREF 0.8 v
ViH High-level input voltage, SYNC Ver=0V, VRT = VREF 2.0
Isyne Input current, SYNC -1 1 uA
ERROR AMPLIFIER
uUCC1806 5
Input offset voltage UCC2806 mV
UCC3806 10
IBlAS Input bias current -1 uA
loFsET Input offset current 500 nA
CMR Common mode range(1) 0 V|N-2 \%
AvoL Open loop gain 1V=Vour=4V 80 100 dB
GBW bandwidth 1 MHz
lcomp_sink  Output sink current Vip < -20 mV, Vecowp =1V 1 mA
lcomp_src  Output source current Vip < 20 mV, Vcomp =3V -80 -120 uA
Veomp L Low-level output voltage Vip = -50 mV 0.5
Vcomp H High-level output voltage Vip = -50 mV 4.5 v
CURRENT SENSE AMPLIFIER
A Amplifier gain(®)(4) Vgos-=0V, VouruM = VREF 2.75 3.00 3.35 VIV
Maximum differential input signal (Vgs: | Vourum = VNI = VREE
- Vgs-) Viny = 0V Y 1 v
Input offset voltage ng;ggg VourLm =05V, Vcomp = OPEN 10 S0 mv
UCC3806 |Vcurum=0.5V, Vcowme = OPEN 10 50 mV
CMRR Common mode rejection ratio 0Vs=Vems(ViN-85YV) 60 dB
PSRR Power supply rejection ratio 56 dB
IsiAs Input bias current ) Vourum = 0.5V,  Vgowmp = OPEN -1 uA
Input offset current (3) Veurum =0.5V,  Vcomp = OPEN 1 uA
VNI = VREF, Vinv =0V,
Delay-to-output time () VCURLIM = 2.75 )V, 125 175 ns
(Vos+ - Ves-) = 0Vio 1.5V step
CURRENT LIMIT ADJUST
Current limit offset Ves- = Ves: =0V, Vooup = OPEN 0.4 0.5 0.6 \
IBiAS Input bias current
Minimum latching current 300 200 nA
Maximum non-latching current 200 80

() Line range = 10V to 15V, load range = 0.2 mA to 5 mA

@  Ensured by design. Not production tested.
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ELECTRICAL CHARACTERISTICS
ViN =12V, Ry = 33 kQ, Ct = 330 pF, Cgypass on VRer = 0.01 uF, -55°C to 125°C for the UCC1806, -40°C < Tp < 85°C for the UCC2806,
0°C < Ta < 70°C for the UCC3806, and Ta = T, (unless otherwise noted)

SHUTDOWN TERMINAL

Threshold voltage 328;282 094 190 108
UCC3806 0.9 1.0 1.1 v
Input voltage range W
toLy Delay-to-output time 0V = VsHutpown = 1.3V 75 150 ns
OUTPUT
Output supply voltage 2.5 15.0
ucc1806 | Isink =20 mA 100 300
UCC2806 | Ignk = 100 mA 0.4 1.1
Low-level output voltage sk = 20 mA 100 200 Y
UCC3806
Isink = 100 mA 0.4 11
Isrc = -20 mA 1.6 1.9
High-level output voltage lsrG = ~100 mA 1.0 16
tRISE Rise time Ty=25°C, CLoap = 1000 pF 35 65
trALL Fall time Ty=25°C, CLoap = 1000 pF 35 65 ns
UNDERVOLTAGE LOCKOUT (UVLO)
VstarT Startup threshold voltage 6.5 7.5 8.0 \Y
Threshold hysteresis 0.75 \Y
IstarT  Startup current VIN < VSTART 50 100 | uwA
| Operating supply current 1.0 1.4 mA
VN shunt voltage lyin = 10 mA 15.0 17.5

N

=

GEERZ

THERMAL RESISTANCE TABLE

Line range = 10 Vto 15V, load range = 0.2 mA to 5 mA

Ensured by design. Not production tested.

Parameters measured at trip point of latch with V= VREF , Vv = OV.
Amplifier gain defined as: G = delta change at COMP /delta change forced at CS+ delta voltage at CS+ =0 to 1V
Current-sense amplifier output is slew rate limited to provide noise immunity.

DEPglcc:;m?'gR PACKAGE TYPE (‘%;\CI:V) (‘%;OV)
D SOIC-16 35 50 to 120(1)
DW SOICW-16 27 50 to 100()
J CDIP-16 28 80 to 120
L CLCC-20 20 70to 80
M SSOP-16 38 144 to 1722)
N PDIP-16 45 90(
PW TSSOP-16 15 123 to 1472
Q PLCC-20 34 43 to 75(1)

(1) Specified 6 4, (junction to ambient) is for devices mounted to 5 in2 FR4 PC board
with one ounce copper where noted. When resistance range is given, lower values
are for 5 in2 aluminum PC board. Test PWB was 0.062 in thick and typically used
0.635 mm trace widths for power packages and 1.3 mm trace widths for non-power
packages with a 100x100 mil probe land area at the end of each trace.

@

Modeled data. If value range given for 6 ja, the lower value is for 3x3 inch1 oz

internal copper ground plane, and the higher value is for 1x1 inch ground plane. All
model data assumes only one trace for each non-fused lead.
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TERMINAL FUNCTIONS

TERMINAL
PACKAGES 1/0 DESCRIPTION
NAME D/DW/J/M LQ
/N/PW ’
AOUT 11 14
BOUT 12 18 (0] High-current gate drive for the external MOSFETs
COMP 7 9 (0] Output of the error amplifier
CS- 3 4 | Inverting input of the 3x, differential current sense amplifier
CS+ 4 5 | Non-inverting input of the 3x, differential current sense amplifier
CT 8 10 | Oscillator timing capacitor connection point
CURLIM 1 2 | Programs the_ primary current limit threshold that determins latching or retry after an
overcurrent situation
GND 12 15 - Reference ground and power ground for all functions of this device
INV 6 8 | Inverting input of the error amplifier.
NI 7 | Non-nverting input of the error amplifier.
RT 12 | Connection point for the oscillator timing resistor
SHUTDOWN 16 20 | gg)sﬁzfgigir;r;a;(ﬁd protection. When SHUTDOWN is driven above 1 V, AOUT and
SYNC 10 13 1/0 Allows providing external synchronization with TTL compatible thresholds.
VC 13 17 | Input supply connection for the FET drive outputs.
VIN 15 19 | Input supply connection for this device.
VREF 2 3 (0] Reference output.

DETAILED PIN DESCRIPTIONS

AOUT and BOUT: AOUT and BOUT provide alternating high current gate drive for the external MOSFETs. Duty
cycle can be varied from 0% to 50% where minimum dead time is a function of CT. Both outputs use MOS
transistor switches with inherent anti-parallel body diodes to clamp voltage swings to the supply rails, allowing
operation without the use of clamp diodes.

COMP: COMP is the output of the error amplifier and the input of the PWM comparator. The error amplifier is
a low output impedance, 2-MHz operational amplifier which allows sinking or sourcing of current at the COMP
pin. The error amplifier is internally current limited, so that zero duty cycle can be commanded by externally
forcing COMP to GND.

CS-: CS- is the inverting input of the 3x differential current sense amplifier.
CS+: CS+ is the non-inverting input of the 3x differential current sense amplifier.

CT: CT is the oscillator timing capacitor connection point, which is charged by the current set by RT. CT is
discharged to GND through a 2.5-mA current sink. This causes a linear discharge of CT to 0 V which then
initiates the next switching cycle. Dead time occurs during the discharge of CT, forcing AOUT and BOUT low.
Switching frequency (fg) and dead time (tp) are approximated by:

_ 1 _
fs_1'96XRTXCT+tD and tp =956 x C; )
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DETAILED PIN DESCRIPTIONS (continued)

CURLIM: CURLIM programs the primary current limit threshold and determines whether the device latches off
or retries after an overcurrent condition. When a shutdown signal is generated, a 200-uA current source to
ground pulls down on CURLIM. If the voltage on the pin remains above 350 mV the device remains latched and
the power must be cycled to restart. If the voltage on the pin falls below 350 mV, the device attempts a restart.
The voltage threshold is typically set by a resistor divider from Vggr to ground. To calculate the current limit
adjust voltage threshold the following equations can be used.

Current limit adjust latching mode voltage is calculated in equation (2)

Vige — (R1 x 300 pA)

V = > 350 mV

R1
1+ (B}
R2 2
Current limit adjust non-latching mode voltage is calculated in equation (3)
Vger — (R1 X 80 uA)

R1
1+ (Rz)

V = < 350 mV

where
® R1 is the resistance from the VREF to CURLIM
® R2 is the resistance from CURLIM to GND

GND: GND is the reference ground and power ground for all functions of this part. Bypass and timing capacitors
should be connected as close as possible to GND.

RT: RT is the connection point for the oscillator timing resistor. It has a low impedance input and is nominally
at 1.25 V. The current through RT is mirrored to the timing capacitor pin, CT. This causes a linear charging of
CT from 0 V to 2.35 V. Note that the current mirror is limited to a maximum of 100 uA so Rt must be greater
than 12.5 kQ.

SYNC: SYNC is a bi-directional pin, allowing or providing external synchronization with TTL compatible
thresholds. In a typical application RT is connected through a timing resistor to GND which allows the internal
oscillator to free run. In this mode SYNC outputs a TTL compatible pulse during the oscillator dead time (when
CT is being discharged). If RT is forced above 4.4 V, SYNC acts as an input with TTL compatible thresholds
and the internal oscillator is disabled. When SYNC is high, greater than 2 V the outputs are held active low.
When SYNC returns low, the outputs may be high until the on-time is terminated by the normal peak current
signal, a fault seen at SHUTDOWN or the next high assertion of SYNC. Multiple UCC3806s can be
synchronized by a single master UCC3806 or external clock.

VC: VC is the input supply connection for the FET drive outputs and has an input range from 2.5 Vto 15 V. VC
should be capacitively bypassed for proper operation.

VIN: VIN is the input supply connection for this device. The UCC1806 has a maximum startup threshold of 8 V
and internally limited by means of a 15 V shunt regulator. The shunted supply current must be limited to 25 mA.
For proper operation, VIN must be bypassed to GND with at least a 0.01-uF ceramic capacitor

VREF: VREF isa 5.1 V 1% trimmed reference output with a5 mA maximum available current. VREF must be
bypassed to GND with at least a 0.1-uF ceramic capacitor for proper operation.
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FUNCTIONAL BLOCK DIAGRAM
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TYPICAL APPLICATION DIAGRAM
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TYPICAL CHARACTERISTICS

Design equations for oscillator are described in the following equations.

_ 1
fOSC -

tramp t trALL

teampe = 1.92 X Ry X Gt

2.4 x CT

tealL =
(0.002

toeap = traLL

-(#))
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TYPICAL CHARACTERISTICS

OSCILLATOR FREQUENCY

10

www.ti.com

VS
ERROR AMPLIFIE‘F,ISGAIN AND PHASE o JUNCTION TEMPERATURE
FREQUENCY
80 180 58
N
\\\ E 56
60 135
N ">,, 54
N 5
N\ \\\ Phase o > 32
@ 40 5 90 ]
1 \‘ 8 E 50
£ \ \ e % —
S N\ \ = = 48
20 N, 45 ?
'\\ \ © 4
[&]
\ (72}
N O 44
0 Gain "<:§! 0 =
42
-20 -45 40
1k 10k 100 k 1M 10M -55 -25 0 25 50 75 100 125
fosc - Oscillator Frequency - Hz T, - Junction Temperature - °C
Figure 1. Figure 2.
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OSCILLATOR FREQUENCY
Vs
TIMING RESISTANCE
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! \ ™ Ct =100 pF
2 100k >SS \ ™~ Cr = 47 pF
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e \\ I N ,‘ \‘ \!
° N \\ ~ \\ -
5 . 7“\ \\\\\ SN \\ \\‘
3 ~ NN \ N NN
7
© ok y \\7 - \‘k\ S 1
' Cr=330pF T~ N~ ~=
3 T L —7 oy N NS S . G
8 —7 ~ NN ~ N
- Ct =470 pF / N SN \‘ SN N
/ f \\ N ~
Cr=1.0nF ‘ \ \\ ‘\\
|
0 \ | Cr=22nF " N
10k 100 k 1M
Rt - Timing Resistance - Q
Figure 3.
REVISION HISTORY
DATE REVISION DESCRIPTION
3/11/05 SLUS272D (Rev. D) Updated Equation 2 and 3 to remove x3 factor.
Adjusted the factors of the switching frequency, Equation 1 and modified the typical
5/3/05 SLUS272E (Rev. E) discharge current from 2.0 mA to 2.5 mA.
9
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PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
5962-9457501MEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
5962-9457501Q2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
UCC1806J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
UCC1806J883B ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type
UCC1806L ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
uUCC1806L883B ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type
UCC2806D ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
uUCC2806DG4 ACTIVE SOIC D 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806DTR ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806DTRG4 ACTIVE SOIC D 16 2500 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806DW ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806DWG4 ACTIVE SOIC DwW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806DWTR ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806DWTRG4 ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
UCC2806M ACTIVE SSOP/ DBQ 16 75 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
QSOP no Sh/Br)
UCC2806MG4 ACTIVE SSOP/ DBQ 16 75 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
QSOP no Sh/Br)
UCC2806MTR ACTIVE SSOP/ DBQ 16 2500 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
QSOP no Sh/Br)
UCC2806MTRG4 ACTIVE SSOP/ DBQ 16 2500 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
QSOP no Sh/Br)
UCC2806N ACTIVE PDIP N 16 25 Green (RoHS & CUNIPDAU N/ A for Pkg Type
no Sb/Br)
UCC2806NG4 ACTIVE PDIP N 16 25 Green(RoHS & CU NIPDAU N/ A for Pkg Type
no Sb/Br)
UCC2806PW ACTIVE TSSOP PW 16 90 Green(RoHS & CUNIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806PWG4 ACTIVE TSSOP PW 16 90 Green(RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806PWTR ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806PWTRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC2806Q ACTIVE PLCC FN 20 46  Green (RoHS & CU SN Level-2-260C-1 YEAR
no Sh/Br)
UCC2806QG3 ACTIVE PLCC FN 20 46  Green (RoHS & CU SN Level-2-260C-1 YEAR
no Sh/Br)
UCC3806DW ACTIVE SOIC DwW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR

Addendum-Page 1
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Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
no Sh/Br)
UCC3806DWG4 ACTIVE SOIC DW 16 40 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC3806DWTR ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC3806DWTRG4 ACTIVE SOIC DW 16 2000 Green (RoHS & CU NIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC3806J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type
UCC3806N ACTIVE PDIP N 16 25 Green(RoHS & CUNIPDAU N/ A for Pkg Type
no Sh/Br)
UCC3806NG4 ACTIVE PDIP N 16 25 Green(RoHS & CUNIPDAU N/ A for Pkg Type
no Sh/Br)
UCC3806PW ACTIVE TSSOP PW 16 90 Green(RoHS & CUNIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC3806PWG4 ACTIVE TSSOP PW 16 90 Green(RoHS & CUNIPDAU Level-2-260C-1 YEAR
no Sh/Br)
UCC3806Q ACTIVE PLCC FN 20 46  Green (RoOHS & CU SN Level-2-260C-1 YEAR
no Sh/Br)
UCC3806QG3 ACTIVE PLCC FN 20 46  Green (RoHS & CU SN Level-2-260C-1 YEAR
no Sh/Br)
UCC3806QTR ACTIVE PLCC FN 20 1000 Green (RoOHS & CU SN Level-2-260C-1 YEAR
no Sh/Br)
UCC3806QTRG3 ACTIVE PLCC FN 20 1000 Green (RoHS & CU SN Level-2-260C-1 YEAR
no Sb/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): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

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

® 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.

Addendum-Page 2


http://www.ti.com/productcontent

i3 Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
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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.

OTHER QUALIFIED VERSIONS OF UCC1806, UCC2806, UCC2806M, UCC3806, UCC3806M :
o Space: UCC1806-SP

NOTE: Qualified Version Definitions:
o Space - Radiation tolerant, ceramic packaging and qualified for use in Space-based application
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) (6) ®3) (4/5)
5962-9457501MEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55to 125 5962-9457501ME Samples
A 5 ]
UCC1806J/883B
5962-9457501Q2A ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 5962- Eerore:
9457501Q2A 2amp e
ucC1806L/
883B
5962-9457501V2A ACTIVE LCcC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 5962-
9457501V2A SR
UCC1806L
QMLV
5962-9457501VEA ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type -55to 125 5962-9457501VE
A 5 ]
UCC1806JQMLV
UCC1806J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55 to 125 UCC1806J Samples
UCC1806J883B ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -55to 125 5962-9457501ME Samples
A 3 ]
UCC1806J/883B
UCC1806L ACTIVE LCCcC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 UCC1806L
UCC1806L883B ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 5962- ol
9457501Q2A e
uCC1806L/
883B
uCC2806D ACTIVE SoIC D 16 40 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UCC2806D Samples
& no Sh/Br) s
UCC2806DTR ACTIVE SoIC D 16 2500  Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UCC2806D
& no Sh/Br) - =
UCC2806DW ACTIVE SoIC DW 16 40 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UCC2806DW Samples
& no Sh/Br) - =
UCC2806DWG4 ACTIVE SoIC DwW 16 40 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UCC2806DW ol
& no ShiBr) 23mp-2
UCC2806DWTR ACTIVE SoIC DwW 16 2000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UCC2806DW
& no Sh/Br) - =
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http://www.ti.com/product/UCC1806-SP?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC1806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC1806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC1806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC1806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ®) ®) )
UCC2806DWTRG4 ACTIVE SoIC DW 16 2000  Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UCC2806DW g e
& no Sh/Br)
UCC2806J ACTIVE CDIP J 16 1 TBD A42 N / A for Pkg Type -40 to 85 UCC2806J Samples
UCC2806M ACTIVE SSOP DBQ 16 75 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UCC2806M
& no Sh/Br) a =
UCC2806MTR ACTIVE SSOP DBQ 16 2500 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 UCC2806M Samples
& no Sh/Br) a =
UCC2806N ACTIVE PDIP N 16 25 Green (RoHS CU NIPDAU N/ A for Pkg Type -40 to 85 UCC2806N Samples
& no Sh/Br) a =
UCC2806NG4 ACTIVE PDIP N 16 25 Green (RoHS CU NIPDAU N/ A for Pkg Type -40 to 85 UCC2806N .:; e
& no Sh/Br) samples
UCC2806PW ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 2806 Samnles
& no Sh/Br) SR
UCC2806PWTR ACTIVE TSSOP PW 16 2000  Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 2806 Samnles
& no Sh/Br) SR
UCC2806PWTRG4 ACTIVE TSSOP PW 16 2000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR -40 to 85 2806 el
& no Sh/Br) e
UCC2806Q NRND PLCC FN 20 46 Green (RoHS CU SN Level-2-260C-1 YEAR -40 to 85 UCC2806Q
& no Sh/Br)
UCC2806QG3 NRND PLCC FN 20 46 Green (RoHS CU SN Level-2-260C-1 YEAR -40 to 85 UCC2806Q
& no Sh/Br)
UCC3806DW ACTIVE SOIC DW 16 40 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR Oto 70 UCC3806DW ol
& no Sb/Br) e
UCC3806DWG4 ACTIVE SOIC DW 16 40 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR 0to 70 UCC3806DW
& no Sb/Br) - =
UCC3806DWTR ACTIVE SoIC DW 16 2000 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR 0to 70 UCC3806DW
& no Sh/Br) = -
UCC3806J ACTIVE CDIP J 16 1 TBD A42 N/ A for Pkg Type 0to 70 UCC3806J Samples
UCC3806N ACTIVE PDIP N 16 25 Green (RoHS CU NIPDAU N/ A for Pkg Type 0to 70 UCC3806N g I
& no Sh/Br)
UCC3806NG4 ACTIVE PDIP N 16 25 Green (RoHS CU NIPDAU N / A for Pkg Type Oto 70 UCC3806N Samples
& no Sh/Br) - =
UCC3806PW ACTIVE TSSOP PW 16 90 Green (RoHS CU NIPDAU Level-2-260C-1 YEAR 3806 Samples
& no Sh/Br) - =
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http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC2806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3806M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3806?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/UCC3806?CMP=conv-poasamples#samplebuy
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 2 (6) ®3) (415)
UCC3806Q NRND PLCC FN 20 46 Green (RoHS CU SN Level-2-260C-1 YEAR 0to 70 UCC3806Q
& 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.

@ 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. TI 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/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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
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 Tl 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 UCC1806, UCC1806-SP, UCC2806, UCC2806M, UCC3806, UCC3806M :
o Catalog: UCC3806, UCC1806, UCC2806, UCC3806M, UCC3806
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o Military: UCC2806M, UCC1806

o Space: UCC1806-SP

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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
7'} |¢ KO
i |
& go W
Reel — ) l
Diameter
Cavity +‘ A0 M
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
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O OO O O O QrSprocket Holes
|
T
Q1 : Q2
H4-—-—
Q3 1 Q4 User Direction of Feed
[ 4
T
=
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
UCC2806DTR SoIC D 16 2500 330.0 16.4 6.5 103 | 21 8.0 16.0 Q1
UCC2806DWTR SoIC DW 16 2000 330.0 16.4 | 10.75)| 10.7 | 2.7 12.0 | 16.0 Q1
UCC2806MTR SSOP DBQ 16 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC2806PWTR TSSOP PW 16 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
UCC3806DWTR SOIC DwW 16 2000 330.0 16.4 10.75 | 10.7 2.7 12.0 | 16.0 Q1
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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)
UCC2806DTR SoIC D 16 2500 367.0 367.0 38.0
UCC2806DWTR SoIC DW 16 2000 367.0 367.0 38.0
UCC2806MTR SSOP DBQ 16 2500 367.0 367.0 35.0
UCC2806PWTR TSSOP PW 16 2000 367.0 367.0 35.0
UCC3806DWTR SOIC DW 16 2000 367.0 367.0 38.0

Pack Materials-Page 2



GENERIC PACKAGE VIEW
FN 20 PLCC - 4.57 mm max height

PLASTIC CHIP CARRIER

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4040005-2/C
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PACKAGE OUTLINE

FNOO20A PLCC - 4.57 mm max height
PLASTIC CHIP CARRIER
—=| 180 MAX
(Bl-4=—— 350-356 —— [4.57]
[8.89-9.04] '[82501] MIN
NOTE 3 .
.008 ——ﬂ«
3 1 20 ([02])
T B 7 /_\r—L
4[] 118
350-.356 O S pN1iD
. ; (OPTIONAL) .283-.339
[SN%)T?E'%‘” O i [7.19-8.61]
[ i
8l ] 14
- _
D
9 13
.090-.120 TYP —
20X .026-.032 —»| |=— [2.29-3.04]
[0.66-0.81]
20X .013-021 —= = L
[0.33-0.53]
(4 [.007 [0.181@ [c|A]B] == 16X -[‘1’_5207]
385-.395
[9.78-10.03]
TYP
4215152/B 04/2017
NOTES:

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

2. This drawing is subject to change without notice.

3. Dimension does not include mold protrusion. Maximum allowable mold protrusion .01 in [0.25 mm] per side.

4. Reference JEDEC registration MS-018.

i
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EXAMPLE BOARD LAYOUT
FNOO20A PLCC - 4.57 mm max height

PLASTIC CHIP CARRIER

(R.002 ) TYP
[0.05]

20X (.096 ) 3 1] 20
[2.45]
20X (.025 ) ‘H B H 77777
[0.64] 4
[1.27]
== | ——

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X

002 MAX EXPOSED METAL i80025] MIN EXPOSED METAL
[0.05] : /

ALL AROUND ALLAROUND . ___/____ \

| \

| I

\ |
METAL XSOLDER MASK SOLDER MASKJ LMETAL UNDER
OPENING OPENING SOLDER MASK

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4215152/B 04/2017

NOTES: (continued)

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

i
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EXAMPLE STENCIL DESIGN
FNOO20A PLCC - 4.57 mm max height

PLASTIC CHIP CARRIER

(R.002 ) TYP
20X (.[(2)2165]) 3 1 20 [0.05]
20X (.025 ) T
[0.64] 4 ﬁ H

R = e T =
ﬁ)l)@ I i
1T 14

16X

b=

HHg-

9 13
Li (:.327)

(8.3]

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:6X

4215152/B 04/2017

NOTES: (continued)

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

i
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

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

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

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

B. This drawing is subject to change without notice.

C. This package is hermetically sealed with a ceramic lid using glass frit.
D

E

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.



MECHANICAL DATA

PW (R-PDS0O—-G16) PLASTIC SMALL OUTLINE

N
16 9

LT —
|

4,50 6,60
4,50 6,20

[ \ [\
i Seating P\Gne¢ g_\\)

[~ ]o,10

5

L 1,20 MAX

=]
|l

<o
O

40400644 /G 02/1

NOTES:  A. All linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.

B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall

not exceed 0,15 each side.
Body width does not include interlead flash. Interlead flash shall not exceed 0,25 each side.

E. Falls within JEDEC MO-153
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LAND PATTERN DATA

PW (R—PDSO-G16)

PLASTIC SMALL OUTLINE

Example Board Layout
(Note C)

|<—1 4x0,65

-
i

Sten(cil Openings

Note D)
| |~— 16X0,30
; ——| [~—14x0,65

DA
Juututt

16x1,95

f

5,60 5,60
\‘ -
!
\, Example
'\ Non Soldermask Defined Pad Example
| . Pad Geometry
* /// (See Note C)
//’ —
I/ —
/o
! 160 \ Example
! ) / Solder Mask Opening
'\ * L /' (See Note E)
‘\ — || ——— 0’07 /’
\ All Around /
\\ ’/,
. L
N~ - —
4211284-3/G  08/15
NOTES: ~ A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC—7351 is recommended for dlternate 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.
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GENERIC PACKAGE VIEW
DBQ 16 SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4073301-2/1
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; PACKAGE OUTLINE
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

SEATING PLANE

/1

228-244 TYP
" [5.80-6.19] i <~
A
T PIN 1 ID AREA 14x 0250
16 [0.635] -
1 | =" s
—] =3
—/ ]
189-197 L—— X
[4.81.5.00] 175
NOTE 3 —/ ] [4.45]
—/ ]
—/ ]
s == 7/{ _V -
9
16X .008-.012
B i;5801_-';5978] — [0.21-0.30] —=| .069 MAX L
NOTE 4 [ [.007 [0.17@ [C[A®) [BO | [1.79]
/ \
( |/ ) \u
| .005-010 TYP
. J \ / / k J [0.13.0.25]
E /
N~ \ T
SEE DETAIL A
010
[0.25]
GAGE PLANE
I — —
. 7§/ AL .004-.010
0°-8 [0.11-0.25]
.016-.035
[0.41-0.88] DETAIL A
(041 ) ==  TYPICAL
[1.04]
4214846/A 03/2014
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 inch, per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MO-137, variation AB.

o wiN
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EXAMPLE BOARD LAYOUT
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)

[1.6] SYMM SEE

M (t DETAILS
- | 16

16X (.016 ) ] % |

[0.41] i

s S s

Lo E= —

’ |
jﬁ — | ]
14X (t826530 ]) lil ! ]
635 8
ﬁ‘ |

LAND PATTERN EXAMPLE
SCALE:8X

SOLDER MASK SOLDER MASK
METAL [ OPENING SPENIN G\ /METAL
S N S
1
;

Lo === -
Ae .002 MAX I=— .002 MIN
[0.09] [0.05]
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4214846/A 03/2014

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.
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EXAMPLE STENCIL DESIGN
DBQO016A SSOP - 1.75 mm max height

SHRINK SMALL-OUTLINE PACKAGE

16X (.063)
[1.6] SYMM
¢
\
|
|
|
|

- -
w5
T

STLMM
= T R i R
T —— |
14X (.0250 ) ﬁ |
(0635 J—— | o
| (213) |
[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.127 MM] THICK STENCIL
SCALE:8X

4214846/A 03/2014

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.
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MECHANICAL DATA

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

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

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

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

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

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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MECHANICAL DATA

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
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MECHANICAL DATA

D (R—PDSO—-G16) PLASTIC SMALL QUTLINE

0.394 (10,00)

0.386 (9,80)
PN
16 9
0.244 (6,20)
0.228 (5,80)
< - - - 0.157 (4,00)
\ 0.150 (3,80) AN

L LR ,

Pin 1

Index Area 0.050 (1,27) OOZO (©, 51;
\@\o.o (0,25 @]
/ \
[ \ \
\
v 0 % J\ /k
— 0.069 (1,75) Max 0. 004
0.010 (0,25) // .
0.005 (0,15)1 , \
A
\ t \ //\ | []0.004 (0,10)
Gauge Plane - == !
%D . x Seating Plane
0.010 (0,25) 0-8" N L7
~4
0.050 (1,27)
0.016 (0,40)
4040047-6/M 06 /11
NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
@ Body length does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.006 (0,15) each side.
@ Body width does not include interlead flash. Interlead flash shall not exceed 0.017 (0,43) each side.
E. Reference JEDEC MS—012 variation AC.
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LAND PATTERN DATA

D (R—PDSO—G16)

PLASTIC SMALL OUTLINE

—

et s Sz
—— ~—16x0,55
——I |<—14x1,27 ‘ ——I |<—14x1,27
AEEEENNENEENENE 16x1.50 L[]
HEERERERRRN * Uuuuogt
5,40 5.40
N
/I_II_I‘\I_II_II_II_II_II_I l L H A &
\|_||_|/"|_||_||_||_||_||_| ooty
N
[_/
|
|
,’ Example
i Non Soldermask Defined Pad Example
! Pad Geometry
i /// (See Note C)
y—
|
1,55 \ Example
UL T g
——ll~—0,07 /
All Around /
\ /
N e
S 7
4211283-4/E 08/12

NOTES:

A. Al 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
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads

Customers should
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MECHANICAL DATA

DW (R—PDS0O—-G16) PLASTIC SMALL QUTLINE

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

TARRAARR

'§ 0.419 (10,63)

0.393 (9,97)
0.299 (7,60)
0.291 (7,40)

——— ——— ¥

dHHEHEHE

o J L— JLWO
0.050 (1,27 031

Index Area
\q}\o.o 0,25)@\

[ \

[ ) ‘ ;
L A . J= .
ALo.owz (0,30) PR

L 0.104 (2,65) Max 0.004 (0,10)
0.013 .
0.008 (0,20) 008 1 / \

\ \
) [ ]0.004 (0,10)
Gauge Plane —{ !

? Seating Plane

0.010 (0,25) of _

0.050 (1,27)
0.016 (0,40)

4040000-2/G 01/11

NOTES:  A. Al linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.

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

D

Falls within JEDEC MS—013 variation AA.
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LAND PATTERN DATA

DW (R—PDSO—-G16) PLASTIC SMALL OUTLINE
ExampI?NEfearg) Layout Sten(c'\ill0 &p(—g])ings
- 14x1,27 -—16x0,55 14x1,27
10 nnnnan cAnnannnn.
Coooouot R IRy
9,4 9,4
A AN A AR AN
INIRIRINI INIRIRIRINIRINI

Non Solder Mask Define Pad

Solder Mask Opening
(Note E)

Pad Geometry
(Note C)

4209202-2/F 08/13

NOTES:  A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Refer to IPC7351 for alternate board design.

D. Laser cutting apertures with trapezoidal walls and dlso rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC-7525

E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
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.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.

Designer is authorized to use, copy and modify any individual Tl Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER Tl HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.qg., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Ill devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
reguirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated
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