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ISL9491, ISL9491A
Single Output LNB Supply Voltage Regulator for Satellite Set-Top Box 
Applications

 DATASHEET

These devices are designed for supplying power and 

control signals from advanced satellite set- top box 

(STB) modules to the low noise blocks (LNBs) of single 

antenna ports. Each device consists of a current-mode 

boost converter and a low-noise linear regulator along 

with the circuitry required for tone inject ion and pin 

controllable interface. The device makes the total LNB 

supply design simple, efficient and compact with low 

external component count.

The current-mode boost converters provide the linear 

regulator with input voltage that is set to the voltage at  

the VOUT pin plus a minimal drop to insure minimum 

power dissipat ion across the internal LDO. This 

maintains constant voltage drop across the linear pass 

element while permit t ing adequate voltage range for 

tone inject ion.

The final regulated output voltage is available at the 

cathode of the back diode to support  the operat ion of 

an antenna port  for a single tuner. The outputs can be 

set to various voltage level for the desired polarizat ion 

recept ion by means of the logic presented to the 

VSET0 and VSET1 pins. An EN pin is to be driven high 

to enable the outputs for the PWM and linear 

combinat ion;  sett ing EN low disables the output, 

forcing a shutdown mode.

The external modulat ion input (EXTM) can accept a 

tone modulated DiSEqC command and transfer it  

symmetrically to the output to meet DiSEqC 1.x 

protocol. An external DiSEqC tank circuit  can also be 

implemented to support  DiSEqC 2.x.

Feat u r es

• Single Chip Power Solut ion 

- Operat ion for 1-Tuner/ 1-Dish Applicat ions

• Switch-Mode Power Converter for Lowest  

Dissipat ion

- Boost  PWMs with > 92%  Efficiency

- Pin Cont rollable Enable and Output

• 2.5V/ 3.3V/ 5V Logic Com pat ible

• FAULT Signal 

• DI RECTV SWM Com pliant

• VSET Pin to Toggle between Vert ical and Horizontal 

Polar izat ions

• External Tone I nput  

• I nternal Overcurrent  and Over-Temperature 

Protect ion

• Pb-Free (ROHs Com pliant )

Ap p l icat ion s
• LNB Power Supply and Cont rol for Satellite Set-Top 

Box

Pin  Con f ig u r at ion
I SL9 4 9 1 , I SL9 4 9 1 A

( 1 6  LD QFN)

TOP VI EW

Or d er in g  I n f o r m at ion
PART 

NUMBER

( No t e)

PART

MARKI NG

TEMP.

RANGE 

( ° C)

PACKAGE

( Pb - f r ee)

PKG.

DW G. #

I SL9491ERZ* 94 91ERZ -20 to + 85 16 Ld QFN L16.4x4

I SL9491AERZ*

( No  lon g er  

av a i lab le o r  

su p p o r t ed )

94 91AERZ -20 to + 85 16 Ld QFN L16.4x4

* Add “ -T”  suffix for tape and reel. Please refer to TB347 for 

details on reel specificat ions.

NOTE: These I ntersil Pb- free plast ic packaged products em ploy 

special Pb- free m ater ial sets, molding com pounds/ die at tach 

m aterials, and 100%  m at te t in plate plus anneal (e3 

term inat ion finish, which is RoHS com pliant  and com pat ible with 

both SnPb and Pb- free soldering operat ions) . I ntersil Pb- free 

products are MSL classified at  Pb- free peak reflow tem peratures 

that  m eet  or exceed the Pb- free requirem ents of I PC/ JEDEC J 

STD-020.
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Fu n ct ion a l  Pin  Descr ip t ion  

SYMBOL FUNCTI ON

VSW I nput  of the linear post- regulator.

PGND Dedicated ground for the output  gate dr iver of respect ive PWM.

CS Current  sense input ;  connect  the sense resistor RSC at  this pin for desired peak overcurrent  value for the boost  

FET. 

SGND Sm all signal ground for the I C.

TCAP Capacitor for set t ing r ise and fall t im e of the output  voltage. Typical value is 0.1µF.

BYPASS Connect  a bypass capacitor of 1µF for the internal 5V.

VCC Main power supply to the chip.

GATE This pin connects to the Gate of the Boost  FET.

VOUT Output  voltage for the LNB m eant  to be connected to the anode of a back diode in ser ies with the LNB output .

VSENSE This pin provides for a sensing and pull-down funct ion for the VLNB and is m eant  to be connected to the cathode 

of the back diode.

EXTM This is an input  for externally m odulated DiSEqC tone signal, which is t ransferred sym m etr ically onto VLNB.

VSET0, 

VSET1

Output  voltage select ion pins.

EN When this pin is low, the output  is disabled in a low power standby state. Set t ing EN =  1 enables the output  

voltage.

FAULT This an open drain output  to be pulled up to the logic high through a resistor. A low indicates that  the output  

voltage is out  of regulat ion.

I LI MI T The I LI MI T is used to set  the value of the output  current  lim it  from  the linear. A resistor from  I LI MI T to GND 

program s this lim it .
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Block  Diag r am
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ISL9491, ISL9491A
Ty p ica l  Ap p l icat ion  Sch em at ic QFN
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NOTES:
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VSET1 pins.

I SL94 91 AER

R2 2

15 

22 0µ H

L2

C41
0 .1µ F

DI SEqC 

R2 3

1 0K

FET On



ISL9491, ISL9491A

FN6531 Rev 1.00 Page 5 of 14
August 12, 2015

Ab so lu t e Max im u m  Rat in g s Th er m al  I n f o r m at ion

VCC ( I nput  Voltage)   . .  . .  .  . .  . .  . . .  . .  . .  .  . 8.0V to 18.0V

VOUT, VSW . .  . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .   -0.3V to 24V

BYPASS. . .  . .  . .  . . .  . .  . .  .  . .  . .  . . .  . .  . .  .  .  -0.3V to 5.5V

EN, VSET0/ 1, EXTM (Logic Cont rol Pins) . . .  .  .  -0.3V to 5.5V

All Pins Referenced to Ground

Thermal Resistance (Typical) JA ( ° C/ W) JC ( ° C/ W)

QFN Package (Notes 2, 3) . . . .  .  .  . 47 9.5

Maximum Junct ion Tem perature (Note 4)  . .  .  .  .  .  . + 150° C

Maximum Storage Tem perature Range  . . .  -40° C to + 150° C

Pb-Free Reflow Profile  .  . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . see link below

ht tp: / / www.intersil.com / pbfree/ Pb-FreeReflow.asp

Recom m en d ed  Op er at in g  Con d i t ion s

Tem perature. . .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  -20° C to + 85° C

CAUTI ON:  Do not  operate at  or near the m axim um  rat ings listed for extended periods of t im e. Exposure to such condit ions m ay adversely im pact

product  reliabilit y and result  in failures not  covered by warranty.

NOTES:

2. JA is measured in free air  with the com ponent  m ounted on a high effect ive therm al conduct iv ity test  board with “direct  at tach”  

features. See Tech Brief TB379.

3. For JC, the "case temp" locat ion is the center of the exposed m etal pad on the package underside.

4. The device junct ion tem perature should be kept  below + 150° C. Therm al shut-down circuit ry turns off the device if j unct ion 

temperature exceeds + 130° C typical.

Elect r i ca l  Sp eci f i ca t ion s VCC =  12V, TA =  -20° C to + 85° C, unless otherwise noted. Typical values are at

TA =  + 25° C. 

PARAMETER SYMBOL TEST CONDI TI ONS MI N TYP MAX UNI TS

Operat ing Supply Voltage Range I SL9491 8 12 14 V

I SL9491A 8 10 11 V

Supply Current  ( I vcc current ) I IN EN =  1, Boost  disconnected, and ext . 14.5V 

supply on VSW when VOUT =  13.3V, 

No Load

- 4 8 m A

UNDERVOLTAGE LOCKOUT

Stop Threshold I nput  voltage falling from  above 8V - 4.4 - V

Start  Threshold I nput  voltage r ising from  0V - 4.9 - V

Output  Voltage, I SL9491 VO EN =  1, VSET1 =  0, VSET0 =  0 12.8 13.3 13.6 V

EN =  1, VSET1 =  0, VSET0 =  1 17.7 18.3 18.7 V

EN =  1, VSET1 =  1, VSET0 =  0 13.8 14.3 14.6 V

EN =  1, VSET1 =  1, VSET0 =  1 19.4 20.0 20.4 V

Output  Voltage, I SL9491A VO EN =  1, VSET1 =  0, VSET0 =  0 10.5 11.0 11.3 V

EN =  1, VSET1 =  0, VSET0 =  1 14.5 15.0 15.3 V

EN =  1, VSET1 =  1, VSET0 =  0 11.5 12.0 12.3 V

EN =  1, VSET1 =  1, VSET0 =  1 15.5 16.0 16.3 V

Line Regulat ion DVO1, 
DVO2

VI N =  8V to 14V;  VO =  13.30V - 4 40 m V

VI N =  8V to 14V;  VO =  18.30V - 4 60 m V

Load Regulat ion DVO1, 
DVO2

I O =  0m A to 350m A, VOUT =  13.3V - 125 180 m V

I O =  0m A to 500m A, VOUT =  13.3V 

(Note 4)

- 190 260 m V

Output  Overcurrent  Threshold I OCT R at  I LIMI T =  148k (Note 8) 270 350 435 m A

I nternal Regulator Overcurrent  

Clam p

I OCLMP Output  Shorted to GND, RI LIM =  0 860 m A

http://www.intersil.com/pbfree/Pb-FreeReflow.asp
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Dynam ic Overload Protect ion 

Off-Tim e

tOFF Output  Shorted to GND (Note 6) - 900 - m s

Dynam ic Overload Protect ion 

On-Tim e

tON - 50 - m s

TCAP Charging Current TCAPC TCAP Pin =  0V - 22 - µA

TCAP Discharging Current TCAPD TCAP Pin =  2V - 21 - µA

LI NEAR REGULATOR

Drop-out  Voltage I OUT =  500m A, with a Schot tky b/ w Vsw 

and VOUT (Note 4)

- 1.2 1.4 V

Output  Backward Leakage Current I BKLK EN =  0;  VOBK =  24V (Note 9) - 2.0 3.0 m A

Output  Undervoltage 

(After I nit ial Power-up )

FAULT asserted for typical VOUT =  13.3V -12 - -1 %

Output  Overvoltage

(After I nit ial Power-up)

FAULT asserted for typical VOUT =  13.3V + 1 - + 12 %

EN, VSET, EXTM I NPUT PI NS ( No t e 5 )

Asserted LOW - - 0.8 V

Asserted HI GH 2.5 - - V

I nput  Current - 25 - µA

Tone I nput  Frequency I SL9491 EXTM input  22 kHz

I SL9491A EXTM input  44 kHz

VOUT Tone Am plitude I SL9491 EXTM input  =  22kHz square wave 

Vm ax = 2.5V, Vm in =  0V, Duty =  50% , 

400 650 900 m V

I SL9491A EXTM input  =  44kHz square wave 

Vm ax = 2.5V, Vm in =  0V, Duty =  50%

400 650 900 m V

VOUT Tone Rise (Note 10) I SL9491 EXTM input  =  22kHz square wave 

VHm ax = 2.5V, VLm in =  0V, RL =  1k

5 10 15 µs

I SL9491A EXTM input  =  44kHz square wave 

VHm ax = 2.5V, VLm in =  0V, RL =  1k

4 6 8 µs

VOUT Tone Fall (Note 10) I SL9491 EXTM input  =  22kHz square wave 

VHm ax = 2.5V, VLm in =  0V, Duty =  50% , 

RL =  1k

5 10 15 µs

I SL9491A EXTM input  =  44kHz square wave 

VHm ax = 2.5V, VLm in =  0V, Duty =  50% , 

RL =  1k

4 6 8 µs

CURRENT SENSE ( CS PI N)

Overcurrent  Threshold VCS 380 445 510 m V

BYPASS

Voltage at  BYPASS pin VBYPASS (Note 7) - 5 - V

PW M

Maximum Duty Cycle 90 93 - %

Minim um  Pulse Width - 20 - ns

Elect r i ca l  Sp eci f i ca t ion s VCC =  12V, TA =  -20° C to + 85° C, unless otherwise noted. Typical values are at

TA =  + 25° C.  ( Con t in u ed )

PARAMETER SYMBOL TEST CONDI TI ONS MI N TYP MAX UNI TS
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OSCI LLATOR

Oscillator Frequency fsw Boost  switching frequency 380 440 480 kHz

Therm al Shutdown

Tem perature Shutdown Threshold (Note 4) - 130 - ° C

Tem perature Shutdown Hysteresis (Note 4) - 20 - ° C

5. VSET, EXTM, EN pins have 200k internal pull-down resistors.

6. I n the Dynam ic current  lim it  m ode, the output  is ON for 50m s and OFF for 900m s but  it  remains cont inuously ON when 

RI LI M= 0. 

7. This pin is to connect  a bypass capacitor in order to decouple the internal LDO and is not  designed to source external circuits.

8. The value of the RLI MIT resistor will determ ine the overcurrent  threshold at  which the 50ms t imer is act ivated.

9. This defines the back voltage applicable to the VSENSE pin. The VOUT pin will not  support  back bias and hence will need the 

use of a back diode for protect ion.

Elect r i ca l  Sp eci f i ca t ion s VCC =  12V, TA =  -20° C to + 85° C, unless otherwise noted. Typical values are at

TA =  + 25° C.  ( Con t in u ed )

PARAMETER SYMBOL TEST CONDI TI ONS MI N TYP MAX UNI TS

Ton e W av ef o r m

NOTES:

10. The tone r ise and fall t im es are not  shown due to resolut ion of graphics. I t  is 5/ 10µs typical.

11. The EXTM pins have input  thresholds of Vil(m ax)  =  0.8V and Vih(m in)  =  2.5V

FI GURE 1 . TONE W AVEFORM
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FI GURE 4 . VLNB RI SE TI ME W I TH TCAP =  0 .2 2 µ F is 

1 3 m s

FI GURE 5 . VLNB RI SE TI ME W I TH TCAP =  0 .4 4 µ F is 

3 2 m s

FI GURE 6 . BOOST SW I TCH NODE AT 0 A 

( DI SCONTI NUOUS)

FI GURE 7 . BOOST SW I TCH NODE AT 1 0 0 m A 

( PARTI AL CONTI NUOUS)

FI GURE 8 . BOOST SW I TCH NODE AT 3 0 0 m A 

( CONTI NUOUS MODE)

FI GURE 9 . VLBNB TRANSI TI ONS FROM 1 3 .3 V TO 

1 8 .3 V

Ty p ica l  Per f o r m an ce Cu r v es  ( Con t in u ed )
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FI GURE 1 0 . VLNB TRANSI TI ONS FROM 1 8 .3 V TO 

1 3 .3 V

FI GURE 1 1 . 2 2 k Hz TONE ON 1 3 .3 VOUT W I TH 5 0 m A 

LOAD

FI GURE 1 2 . 2 2 k Hz TONE ON 1 3 .3 VOUT W I TH 5 0 0 m A 

LOAD
FI GURE 1 3 . AC NOI SE ON 1 3 .3 VOUT AT 5 0 0 m A OF 

LOAD

FI GURE 1 4 . VLNB CONNECTED TO 3 5 0 m A LOAD 

W I TH RI LI M  =  1 4 8 k

FI GURE 1 5 . VLNB SHORTED TO GND, 2 0 0 m A2

Ty p ica l  Per f o r m an ce Cu r v es  ( Con t in u ed )

LOAD CURRENT

VLNB

OUTPUT CURRENT

OUTPUT VOLTAGE
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\

FI GURE 1 6 . OUTPUT CURRENT AND VOLTAGE W I TH 

OUTPUT SHORTED TO GND, RI LI M = 0

FI GURE 1 7 . THE I SL9 4 9 1  ENTERI NG THERMAL 

SHUTDOW N W I TH RI LI M  =  0

FI GURE 1 8 . THE I SL9 4 9 1  I N  THERMAL EQUI LI BRI UM W I TH RI LI M  =  0

Ty p ica l  Per f o r m an ce Cu r v es  ( Con t in u ed )

OUTPUT CURRENT

OUTPUT VOLTAGE
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Fu n ct ion a l  Descr ip t ion
The ISL9491 or ISL9491A single output voltage regulator 

makes an ideal choice for advanced satellite set- top box 

and personal video recorder applicat ions. The device 

ut ilizes built- in DC/ DC step-up converters, which operate 

from a single supply source ranging from 8V to 14V and 

generate the voltage needed to enable the linear 

post-regulator to work with minimum dissipated power. 

An undervoltage lockout circuit  disables the device when 

VCC drops below a fixed threshold (4.5V typical) .

DiSEq C En cod in g

The EXTM accepts an externally modulated tone 

command and in turn modulates the VLNB symmetrically 

to meet the DiSEqC 1.0 and DiSEqC 2.0 transmit 

protocol. Burst coding of the tone can be accomplished 

due to the fast response of the EXTM pin.

Lin ear  Reg u la t o r

The output linear regulator is designed to source 500mA 

cont inuous current and 750mA peak. The sink feature is 

lim ited and thus requires a bleeder resistor of 3.3k to 

be connected at the VLNB to enable proper tone 

modulat ion capability into capacit ive loads as high as 

0.22µF. In order to minimize the power dissipat ion, the 

output voltage of the internal step-up converter is 

adjusted to allow the linear regulator to work at a 

minimum dropout of 1.2V typical (Load current =  

500mA) between the VSW and VOUT pin. The VOUT pin 

drives the anode of the back diode and the VSENSE pin 

drives the cathode of the back diode. The VSENSE pin is 

capable of withstanding a back voltage of 24V.

When the device is put  in the shutdown m ode 

(EN = LOW), the PWM power block is disabled. When the 

regulator blocks are act ive (EN =  HIGH), the output can 

be controlled by the VSET0 and VSET1 pins to be 13.3V, 

14.3V, 18.3V or 20V ( typical ISL9491) or 11V, 12V, 15V, 

or 16V ( typical ISL9491A) for remote controlling of non-

DiSEqC LNBs.

A separate open-drain FAULT pin serves as an interrupt 

and is driven low by undervoltage, overvoltage and linear 

overcurrent and over- temperature faults.

Ou t p u t  Vo l t ag e Rise an d  Fa l l  Tim eTim in g

The output voltage rise and fall t imes or soft-start  t ime 

can be set by an the external capacitor on the TCAP pin. 

The output rise and fall t imes are given by Equat ion 1:

Where C is the TCAP value in nF, trise the required 

transit ion t ime in ms and V is the different ial t ransit ion 

voltage from low output voltage range to the high output 

range in Volts.

Too large a value of TCAP prevents the output from rising 

to the nominal value, within a reasonable t ime. Too small 

a value of the TCAP can cause high peak currents in the 

boost circuit . Figures 4 and 5 show the output voltage 

rise t ime for TCAP value of 0.22µF and 0.44µF as 13.6ms 

and 32ms which according to Equation 1 should be 

13.3ms and 26.6ms. The difference between measured 

and calculated values is due to capacitor tolerance of ±  

20% . Since the output voltage uses TCAP voltage as a 

reference, it  is recommended to use a 10k resistor in 

series to filter out some of the switching noise from 

inject ing on this pin. 

Dy n am ic an d  St at i c Cu r r en t  Lim i t in g

When the LDO current exceeds the preset overcurrent 

threshold set by means of a resistor from the ILIMIT pin 

to GND for a period of 50ms, the device enters a 

tON = 50ms/ tOFF =  900ms rout ine. This type of current 

lim it ing is also called “Dynamic Current Limit ing”, which 

is used extensively on other Intersil LNB controllers. A 

linear overcurrent will drive the FAULT pin low during the 

tOFF =  900ms period. This operat ion cont inues unt il the 

fault  is removed. Upon removal of the fault , the device 

returns to normal operat ion after a successful soft-start  

cycle. Figure 14 shows the output current  and voltage 

waveforms with an ILI MI T resistor of 148k and a load 

current of 350mA. I t  can be seen that under this loading 

condit ion, the chip stays powered up and sources load 

current for 50ms and turns-off for approximately 900ms. 

The output voltage ramps up to programmed output 

voltage during the on t ime.This cycle repeats itself unt il 

load current is reduced below the current lim it  value of 

350mA. Equat ion 2 shows the relat ionship between 

ILIMIT resistor and load current:

ILI MI T is the programmed load current in mA before the 

chip goes into current lim it  where RI LI MIT is in k
Alpha ()  is a gain term which is shown in Figure 19 and 

has a value of one at 350mA. I t  is a good design pract ice 

to use a 1%  tolerance resistor and allow for at least 20%  

higher margin on the maximum load current when 

calculat ing the RI LI MI T resistor value. 

Figure 15 shows the output current and voltage for 

RI LI MI T = 148k when the output voltage is shorted to 

GND. Under this condit ion, the chip st ill exhibits the 

50ms on and 900ms off pulse to minimize power 

dissipat ion, however, current gets internally clamped to 

approximately 750mA. The output voltage stays at 0V 

C 220t r ise
V

---------------------= (EQ. 1)

ILIMIT 52 000 
RILIMIT
---------------------= (EQ. 2)
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due to hard short  on the output. The current lim it ing 

described so far is called “Dynamic Current”  lim it ing 

which lim its current to approximately 750mA for 50ms 

and turns off the output for 900ms. RI LI M is used to 

program the current level at which the ISL9491 enters 

into this protect ion mode. On the other hand, the 

ISL9491 can also be programmed in “Stat ic Current 

Limit ”  mode which defeats the 50ms/ 900ms(on/ off )  

pulse by delivering constant 750mA load current to the 

system by using a 0 RI LI MI T resistor. In this mode the 

chip will deliver this current to the load for as long as the 

die junct ion temperature is less than 130oC. Figure 16 

shows the stat ic current lim it  by short ing the output to 

GND. I t  also shows that init ially the chip delivers 750mA 

but the junct ion starts heat ing up since approximately 

10W (13.3V* 0.75A) is being dissipated internally. The 

thermal shutdown circuitry takes over and shuts the 

output LDO stage-off after approximately 50ms and the 

load current drops to zero as seen in Figure 17. The chip 

restarts as soon as the junct ion temperature drops below 

the thermal shutdown level but quickly shuts off in 15ms 

as seen in Figure 18.

The CS pin provides peak current protect ion for the Boost 

FET on a pulse-by-pulse basis. Once the voltage on the 

FET source sense resistor crosses 0.45V typical, the 

Boost FET drive is set to low. The sense resistor can be 

sized to lim it  the peak current through the FET. I t  is 

highly recommended to have a boost current lim it  of 

200%  when sizing the sense resistor to accommodate 

high current transients in the boost circuit . 

Th er m al  Pr o t ect ion

This IC is protected against overheat ing. When the 

junct ion temperature exceeds + 130°C (typical) , the 

step-up converter and the linear regulator are shut-off. 

When the junct ion is cooled down to + 110°C ( typical) , 

normal operat ion is resumed.

Ex t er n a l  Ou t p u t  Vo l t ag e Select ion

The pin VSET0 and VSET1 are provided for switching 

between typical output voltages, as indicated in Table 1.

Ou t p u t  Ov er / Un d er v o l t ag e Fau l t  an d  EXTM 

The recommended start-up sequence is Vcc going high 

followed by ENABLE while EXTM is pulled low. This will 

start  the output voltage to ramp up with a dv/ dt which is 

based on the TCAP value. Once ENABLE is pulled high, 

allow a 50ms delay before applying 22kHz/ 44kHz, 50%  

square pulse on EXTM pin to generate the DISEQ tone on 

the output. At this point, FAULT should also be high, 

indicat ing that output voltage is in regulat ion. FAULT is 

designed to stay high when the output voltage is 

commanded to transit ion between the values listed in 

Table 1, and also when passing the DiSEQ tone on the 

output. FAULT will immediately pull low if there is a short  

on the output or if the voltage falls outside the ±  10%  

window indicat ing that the voltage is out of regulat ion. 

FAULT signal is armed after the first  init ial power-up 

when output voltage is in steady-state. I f tone is applied 

to the EXTM pin before the chip is ENABLED, it  causes the 

FAULT to remain low even after the output voltage 

reaches steady state. This issue can be resolved by 

pulling the EXTM low for 2 cycles which is 90ms of 

ISL9491 and 45ms for ISL9491A.

TABLE 1 .

EN VSET1 VSET0

VLNB

I SL9 4 9 1

VLNB

I SL9 4 9 1 A

0 X X Disabled Disabled

1 0 0 13.3V 11.0V

1 0 1 18.3V 15.0V

1 1 0 14.3V 12.0V

1 1 1 20.0V 16.0V

http://www.intersil.com/en/support/qualandreliability.html?utm_source=Intersil&utm_medium=datasheet&utm_campaign=disclaimer-ds-footer
http://www.intersil.com?utm_source=intersil&utm_medium=datasheet&utm_campaign=disclaimer-ds-footer
http://www.intersil.com/en/products.html?utm_source=Intersil&utm_medium=datasheet&utm_campaign=disclaimer-ds-footer
http://www.intersil.com/en/products.html?utm_source=Intersil&utm_medium=datasheet&utm_campaign=disclaimer-ds-footer
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located within the zone indicated. The pin #1 identifier may be

Unless otherwise specified, tolerance :  Decimal ± 0.05

Tiebar shown (if present) is a non-functional feature.

The configuration of the pin #1 identifier is optional, but must be

between 0.15mm and 0.30mm from the terminal tip.
Dimension b applies to the metallized terminal and is measured 

Dimensions in  (    )  for Reference Only.

Dimensioning and tolerancing conform to AMSE Y14.5m-1994.

6.

either a mold or mark feature.

3.

5.

4.

2.

Dimensions are in millimeters.1.

NOTES:

BOTTOM VIEW

DETAIL "X"

SIDE VIEW

TYPICAL RECOMMENDED LAND PATTERN

TOP VIEW

INDEX AREA

(4X) 0.15

PIN 1

6

4.00

4
.0

0

A

B

+0.15
-0.1016X  0 . 60

2 . 10 ± 0 . 15

0.28 +0.07 / -0.05

PIN #1 INDEX AREA

58

4

0.10 CM

12

9
4

0.6512X

13

4X 1.95

16

1

6

A B

( 3 . 6 TYP )

(    2 . 10 ) ( 12X  0 . 65 )

( 16X  0 . 28 )

( 16 X  0 . 8 )

SEE DETAIL "X"

BASE PLANE
1.00 MAX

0 . 2 REF

0 . 00 MIN.
0 . 05 MAX.

C 5

0.08 C

C

SEATING PLANE

0.10 C


