UCC25705, UCC25706, UCC35705, UCC35706
HIGH-SPEED VOLTAGE MODE PULSE WIDTH MODULATOR

SLUS473B - NOVEMBER 1999 - REVISED OCTOBER 2010

® Greater Than 4-MHz Operation D, o($OPPP\,IL}g‘|’<v/)xGE
® Integrated Oscillator / Voltage Feed Forward

Compensation M [ 1 ) 8 [] vOD
® >4:1 Input Voltage Range FB[] 2 7[JouT
® 25-ns Current Limit Delay DC(*TKO';A\%VAV?E VFF ] 3 6 |] GND
® Programmable Maximum Duty Cycle Clamp DISCH [] 4 5[IRC
® Optocoupler Interface LI VDD
® 50-uA Start-Up Current

FB out

® 4.2-mA Operating Current @ 1 MHz
® Smallest Footprint of the 8-pin MSOP VFF GNP

Package Minimizes Board Area and Height DISCH RC

description

The UCC35705 and UCC35706 devices are 8-pin voltage mode primary side controllers with fast over-current
protection. These devices are used as core high-speed building blocks in high performance isolated and non-isolated
power converters.

UCC35705/UCC35706 devices feature a high speed oscillator with integrated feed-forward compensation for
improved converter performance. A typical current sense to output delay time of 25 ns provides fast response to
overload conditions. The IC also provides an accurate programmable maximum duty cycle clamp for increased
protection which can also be disabled for the oscillator to run at maximum possible duty cycle.

Two UVLO options are offered. The UCC35705 with lower turn-on voltage is intended for dc-to-dc converters while
the higher turn-on voltage and the wider UVLO range of the UCC35706 is better suited for offline applications.

The UCC35705/UCC35706 family is offered in 8-pin MSOP (DGK), SOIC (D) and PDIP (P) packages.
typical application schematic
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UCC25705, UCC25706, UCC35705, UCC35706
HIGH-SPEED VOLTAGE MODE PULSE WIDTH MODULATOR

SLUS473B - NOVEMBER 1999 - REVISED OCTOBER 2010

absolute maximum ratings over operating free-air temperature (unless otherwise noted)’ri

SUPPIY VORAGE . . ..t 15V
Input voltage (VFFE,RC,ILIM) . ... e e e et e 7V
Input voltage (FB) ... ..o 15V
Input current (DISCH) .. ... o 1 mA
Output current (OUT) dC . . ..ot e e et e et ettt et +20 mA
Storage temperature, Tgg . . ..o —65°C to 150°C
Junction temperature, Ty . ..o i —55°C to 150°C
Lead temperature (soldering, 10 SEC.) ... ..ottt e 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 not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

¥ All voltages are with respect to GND. Currents are positive into, negative out of the specified terminal. Consult Packaging Section of the Power
Supply Control Data Book (Tl Literature Number SLUD003) for thermal limitations and considerations of packages.

AVAILABLE OPTIONS
Packaged Devices

MSOP-8

Ta=Ty SOIC-8 PDIP-8 .
i Small Outline

UVLO Option | ool outline ©)T | Plastic Dip (P) 1

(DGK)
8.8Vv/8V UCC25705D UCC25705P UCC25705DGK
-40°C to 85°C
12v/sv UCC25706D UCC25706P UCC25706DGK
c c 8.8Vv/8V UCC35705D UCC35705P UCC35705DGK
0°C to 70°

12v/sv UCC35706D UCC35706P UCC35706DGK

t D (SOIC-8) and DGK (MSOP-8) packages are available taped and reeled. Add R suffix to device type (e.g.
UCC35705DR) to order quantities of 2500 devices per reel for SOIC-8 and 2000 devices per reel for the MSOP-8.

electrical characteristics, Vpp = 11V, V| = 30 V, Rt = 47 Kk, RpjscH = 400 k, Rep = 14 k, C+ = 220 pF,

Cvpp = 0.1 uF, and no load on the outputs, 0°C < Ty < 70°C for the UCC3570x and -40°C < Ty < 85°C
for the UCC2570x, Tp = Ty, (unless otherwise specified)

UVLO section (UCCx5705)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Start threshold 8.0 8.8 9.6 \%
Stop threshold 7.4 8.2 9.0 \%
Hysteresis 0.3 0.6 1.0 \%
UVLO section (UCCx5706)
PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Start threshold 11.2 120 128 \%
Stop threshold 7.2 8.0 8.8 \%
Hysteresis 3.5 4.0 4.5 \%
supply current section
PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Start-up current Vpp = UVLO start — 1 V, Vpp comparator off 30 90 uA
Ipp active Vpp comparator on, oscillator running at 1 MHz 4.2 5.0 mA
&
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UCC25705, UCC25706, UCC35705, UCC35706
HIGH-SPEED VOLTAGE MODE PULSE WIDTH MODULATOR

SLUS473B - NOVEMBER 1999 - REVISED OCTOBER 2010

electrical characteristics, Vpp = 11V, V|y = 30 V, Rt = 47 k, RpscH = 400 k, Reg = 14 k, Ct = 220 pF,
Cvpp = 0.1 uF, and no load on the outputs, 0°C < Ty < 70°C for the UCC3570x and -40°C < T, <85°C

for the UCC2570x, Tp = Ty, (unless otherwise specified)

line sense section

PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Low line comparator threshold 095 1.00 1.05 \%
Input bias current (VFF) -100 100 nA
oscillator section
PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Frequency VFF=12V1t04.8V 0.9 1.0 1.1 MHz
oT Vol VFF =12V, See Note 1 1.2 \Y
t
peavollage VFF =48V, See Note 1 48 v
CT valley voltage See Note 1 0 \%
NOTE 1: Ensured by design. Not production tested.
current limit section
PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
Input bias current 0.2 -0.2 —1 uA
Current limit threshold 180 200 220 mV
Propagation delay, ILIM to OUT 50 mV overdrive 25 35 ns
pulse width modulator section
PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
FB input impedance Veg=3V 30 50 90 ke
Minimum duty cycle Veg<2V 0 %
M q | VFB = VDD, FOSC =1 MHz 70 75 80 %
aximum duty cycle
amum ¢ty ey Vpisch =0V, Fosc = 1 MHz 93 %
PWM gain VFF =25V, MODE = 1 12 %N
Propagation delay, PWM to OUT 65 120 ns
output section
PARAMETER TEST CONDITIONS MIN TYP MAX | UNITS
VOH loyt = -5 mMA, Vpp — output 0.3 0.6 \%
VOL lout =5 mMA 0.15 0.4 \Y,
Rise time CrLoap = 50 pF 10 25 ns
Fall time CLoap =50 pF 10 25 ns
*3
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UCC25705, UCC25706, UCC35705, UCC35706
HIGH-SPEED VOLTAGE MODE PULSE WIDTH MODULATOR

SLUS473B - NOVEMBER 1999 - REVISED OCTOBER 2010

pin descriptions

DISCH: Aresistor to VIN sets the oscillator discharge current programming a maximum duty cycle. When grounded,
an internal comparator switches the oscillator to a quick discharge mode. A small 100-pF capacitor between DISCH
and GND may reduce oscillator jitter without impacting feed-forward performance. Ip gcy must be between 25 uA
and 250 pA over the entire V|y range.

FB: Input to the PWM comparator. This pin is intended to interface with an optocoupler. Input impedance is 50-kQ2
typical.

GND: Ground return pin.

ILIM: Provides a pulse-by-pulse current limit by terminating the PWM pulse when the input is above 200 mV. This
provides a high speed (25 ns typical) path to reset the PWM latch, allowing for a pulse-by-pulse current limit.

OUT: The output is intended to drive an external FET driver or other high impedance circuits, but is not intended to
directly drive a power MOSFET. This improves the controller’s noise immunity. The output resistance of the PWM
controller, typically 60 Q pull-up and 30 Q pull-down, will result in excessive rise and fall times if a power MOSFET
is directly driven at the speeds for which the UCC35705/6 is optimized.

RC: The oscillator can be configured to provide a maximum duty cycle clamp. In this mode the on-time is set by RT
and CT, while the off-time is set by RDISCH and CT. Since the voltage ramp on CT is proportional to VIN, feed-forward
action is obtained. Since the peak oscillator voltage is also proportional to VIN, constant frequency operation is
maintained over the full power supply input range. When the DISCH pin is grounded, the duty cycle clamp is disabled.
The RC pin then provides a low impedance path to ground CT during the off time.

VDD: Power supply pin. This pin should be bypassed with a 0.1-uF capacitor for proper operation. The undervoltage
lockout function of the UCC35705/6 allows for a low current startup mode and ensures that all circuits become active
in a known state. The UVLO thresholds on the UCC35705 are appropriate for a dc-to-dc converter application. The
wider UVLO hysteresis of the UCC35706 (typically 4 V) is optimized for a bootstrap startup mode from a high
impedance source.

VFF: The feed-forward pin provides the controller with a voltage proportional to the power supply input voltage. When
the oscillator is providing a duty cycle clamp, a current of 2 x Ip;gcH is sourced from the VFF pin. A single resistor
RFF between VFF and GND then set VFF to:

2 X RFF
VFF = VIN X
2 X Rep + Rpigon

When the DISCH pin is grounded and the duty cycle clamp is not used, the internal current source is disabled and
a resistor divider from VIN is used to set VFF. In either case, when the voltage on VFF is less than 1.0 V, both the
output and oscillator are disabled.
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UCC25705, UCC25706, UCC35705, UCC35706
HIGH-SPEED VOLTAGE MODE PULSE WIDTH MODULATOR
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pin descriptions (continued)

ILIM

%% CURRENT LIMIT 200 mV
30 kQ
20 kQ ==1 pF
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' |
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Figure 1. Block Diagram

FUNCTIONAL DESCRIPTION

oscillator and PWM

The oscillator can be programmed to provide a duty cycle clamp or be configured to run at the maximum possible
duty cycle.

The PWM latch is set during the oscillator discharge and is reset by the PWM comparator when the Cy waveform
is greater than the feedback voltage. The voltage at the FB pin is attenuated before it is applied to the PWM
comparator. The oscillator ramp is shifted by approximately 0.65-V at room temperature at the PWM comparator. The
offset has a temperature coefficient of approximately -2 mV/°C.

The ILIM comparator adds a pulse by pulse current limit by resetting the PWM latch when V) i1 > 200 mV. The PWM
latch is also reset by a low line condition (Vgg <1.0 V).

All reset conditions are dominant; asserting any output will force a zero duty cycle output.

oscillator with duty cycle clamp (MODE = 1)

The timing capacitor CT is charged from ground to VFF through RT. The discharge path is through an on-chip current
sink that has a value of 30 x Ip;scH, where IpiscH is the current through the external resistor RDISCH. Since the
charge and discharge currents are both proportional to VIN, their ratio, and the maximum duty cycle remains constant
as VIN varies.
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FUNCTIONAL DESCRIPTION

R

é T RbiscH

! RC DISCH
L
: S

Figure 2. Duty Cycle Clamp (MODE = 1)

The on-time is approximately:

TON=oc xRTxCT where « =

The off-time is:

Cy X (RT X RDISCH)

=« X
(80 x Ry = Rpysen)

Torr

The frequency is:

1 1
f= ( ) X
x X Ry X Cp . Roisch
(80xRy—Rpsch)

The maximum duty cycle is:

T R
Duty Cycle = —— 9N — (1 _ _"'DISCH )
Ton t Torr 30 x Ry
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HIGH-SPEED VOLTAGE MODE PULSE WIDTH MODULATOR
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FUNCTIONAL DESCRIPTION

component selection for oscillator with duty cycle clamp (MODE = 1)
For a power converter with the following specifications:

ViN(min) = 18 V

ViN(max) = 75 V

VIN(shutdown) = 15V

Fosc=1MHz

Dmax = 0.78 at ViN(min)

In this mode, the on-time is approximately:
® Tonmax) = 780 ns
®  Torrmin) =220 ns
® Vergmin = % =1.20V

(1) Pick Ct =220 pF.

(2) Calculate Rr.

\% xT

R. — IN(min) ON(max)
T VEF(min) Cr
Rt =51.1 kQ
(3) RpiscH
30 x R
_ T
FaDISCH -
VFF(min) X R-XC
V ] T T
IN(min)
1+

TOFF(min)

RpiscH = 383 kQ.
IpiIscH must be between 25 uA and 250 uA over the entire VIN range.

With the calculated values, Ip;scH ranges from 44 uA to 193 pA, within the allowable range. If Ipigcy is too high, Ct
must be decreased.

(4) Rrr

Verming X Rpisch

2 X (VIN(min) - 1)

The nearest 1% standard value to the calculated value is 13.7 k.

Rer =

Q’ TEXAS
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HIGH-SPEED VOLTAGE MODE PULSE WIDTH MODULATOR
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FUNCTIONAL DESCRIPTION

oscillator without duty cycle clamp (MODE = 0)

In this mode, the timing capacitor is discharged through a low impedance directly to ground. The DISCH pin is
externally grounded. A comparator connected to DISCH senses the ground connection and disables both the
discharge current source and VFF current source. A resistor divider is now required to set VFF.

ViN

7

I

I
|
|
|
a~

0

Figure 3. Ocsillator Without Clamp (MODE = 0)

In this mode, the on-time is approximately:

_ _ Vee
TON—oc ><RT><CT whereoc——IN
The off-time is:
TOFF = 75 ns
The frequency is:
f= 1
o xRTxCT+75ns
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FUNCTIONAL DESCRIPTION

component selection for oscillator without duty cycle clamp (MODE = 0)

For a power converter with the following specifications:
® Vinmin) = 18V
® ViNmax =75V
1 VIN(shutdown) =15V
® Fpsc=1MHz

With these specifications,

_18 _
VFF(min) ~ 15 1.2V

(1) Pick Ct = 220 pF
(2) Calculate Rr.

VIN(min) % 1 — 75ns
V F sC

R FF(min) (0]
T =
Cr
TYPICAL CHARACTERISTICS
UCC35705 UVLO THRESHOLDS UCC35706 UVLO THRESHOLDS
vs Vs
TEMPERATURE TEMPERATURE
8.9 13
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o —— 12
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> >
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3 S
T 85 2
1 8.4 =
1
s 2
8.3 9
3 3
8.2
L — 8
8'1 4//
L~
8.0 7
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature °C Temperature °C
Figure 4 Figure 5
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TYPICAL CHARACTERISTICS

OPERATING CURRENT (AT 1mHz)

LOW-LINE THRESHOLD

10

www.ti.com

Vs vs.
TEMPERATURE TEMPERATURE
4.8 1.05
4.7 1.04
4.6 1.03 [\
> \
1
4.5 s 1.02 ~
2 ~—
< 44 2 1.01 ™S
bt o~
? |'E \\N
o 4.3 o 1.00 P
£ £
— -l
4.2 // S~— : 0.99
4.1 ~ 0.98
4.0 0.97
3.9 0.96
3.8 0.65
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature °C Temperature °C
Figure 6 Figure 7
PROGRAMMABLE MAXIMUM
OSCILLATOR FREQUENCY DUTY CYCLE
Vs VS
TEMPERATURE TEMPERATURE
1.10 82
X 80
N 1
= 3
- 1.05 6, 78
g z
3
g o
o £ 76
e [ — =]
£ 1.00 E N
] N
g \\ g 74 \
@ S~ 3 \
o \ E 72 ™.
~
0.95 g \
o
e 70
o
0.90 68
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Temperature °C Temperature °C
Figure 8 Figure 9
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TYPICAL CHARACTERISTICS

CURRENT-LIMIT THRESHOLD CURRENT-LIMIT PROP DELAY
TEMPERATURE TEMPERATURE
220 35
33
215
31 /
> 210
E 2 29
T >
S 205 &
N 8 7 /
o [-% /
£ 200 — o 25
= ~— = /
E T~ E 23
4 195 r /
5 E 21 i
£ g “
5 190 5 Pd
o 19 /
185 17
180 15
-50 -25 (] 25 50 75 100 125 -50 -25 (] 25 50 75 100 125
Temperature °C Temperature °C
Figure 10 Figure 11
Revision History
Revision SLUS473A, March 2001 to SLUS473B:
® Modified “Topg” and “f” equation on page 6.
i
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ )
UCC25705D Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 25705
UCC25705D.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 25705
UCC25705DGK Active Production VSSOP (DCK) | 8 80 | TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40to 85 25705
UCC25705DGK.A Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAUAG Level-2-260C-1 YEAR -40 to 85 25705
UCC25705DGKTR Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl | Nipdauag  Level-2-260C-1 YEAR -40 to 85 25705
UCC25705DGKTR.A Active Production VSSOP (DGK) | 8 2500 | LARGE T&R Yes Call Tl Level-2-260C-1 YEAR -40 to 85 25705
UCC25705DTR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 25705
UCC25705DTR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 25705
UCC25706D Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 25706
UCC25706D.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR -40 to 85 25706
UCC25706DGK Obsolete  Production VSSOP (DCK) | 8 - - Call Tl Call Tl -40 to 85 25706
UCC35705D Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR 0to 70 35705
UCC35705D.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR Oto 70 35705
UCC35705DGK Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAUAG Level-2-260C-1 YEAR Oto 70 35705
UCC35705DGK.A Active Production VSSOP (DCK) | 8 80 | TUBE Yes NIPDAUAG Level-2-260C-1 YEAR 0to 70 35705
UCC35705DGKG4 Active Production VSSOP (DGK) | 8 80 | TUBE Yes NIPDAUAG Level-2-260C-1 YEAR 0to 70 35705

UCC35705DTR Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR Oto 70 35705
UCC35705DTR.A Active Production SOIC (D) | 8 2500 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR Oto 70 35705

UCC35706D Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR 0to 70 35706
UCC35706D.A Active Production SOIC (D) | 8 75| TUBE Yes NIPDAU Level-2-260C-1 YEAR 0to 70 35706
UCC35706DGK Obsolete Production VSSOP (DGK) | 8 - - Call Tl Call Tl 0to 70 35706

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.
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® | ead finish/Ball material: Parts 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.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

Important Information and Disclaimer:The information provided on this page represents TlI'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 UCC25706 :

o Automotive : UCC25706-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
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
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
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)
UCC25705DTR SoIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
UCC35705DTR SOIC D 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 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)
UCC25705DTR SoIC D 8 2500 353.0 353.0 32.0
UCC35705DTR SoIC D 8 2500 353.0 353.0 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)

UCC25705D D SoIC 8 75 506.6 8 3940 4.32
UCC25705D.A D SoIC 8 75 506.6 8 3940 4.32
UCC25705DGK DGK VSSOP 8 80 330.2 6.6 3005 1.88
UCC25705DGK.A DGK VSSOP 8 80 330.2 6.6 3005 1.88
UCC25706D D SoIC 8 75 506.6 8 3940 4.32
UCC25706D.A D SoIC 8 75 506.6 8 3940 4.32
UCC35705D D SOIC 8 75 506.6 8 3940 4.32
UCC35705D.A D SoIC 8 75 506.6 8 3940 4.32
UCC35705DGK DGK VSSOP 8 80 330.2 6.6 3005 1.88
UCC35705DGK.A DGK VSSOP 8 80 330.2 6.6 3005 1.88
UCC35705DGKG4 DGK VSSOP 8 80 330.2 6.6 3005 1.88
UCC35706D D SoIC 8 75 506.6 8 3940 4.32
UCC35706D.A D SoIC 8 75 506.6 8 3940 4.32
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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

2. This drawing is subject to change without notice.

3. 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.

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

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

Tsx (1.4) j
1

8X (0.45) 1 [ Y J

SEE DETAILS
‘ (4.4)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 15X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING  \ SOLDER MASK‘\ /  OPENING
O |
|
EXPOSED METAL \ * T T——EXPOSED METAL
0.05 MAX # 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED

(PREFERRED) SOLDER MASK DETAILS

4214862/A 04/2023

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.
8. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

(R0.05) TYP

+ r 8X (;.4) j

8X (0.45) 1 [ ]

SOLDER PASTE EXAMPLE
SCALE: 15X

4214862/A 04/2023

NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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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] —] \
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‘\‘_

[ 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.
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(G200 w N
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EXAMPLE BOARD LAYOUT
DOOO8SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT
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SOLDER MASK DETAILS
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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
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.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), 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 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, TI's General Quality Guidelines, 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 Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

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

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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