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ABSOLUTE MAXIMUM RATINGS

All Voltages Referenced to GND
Vce, ADDO, ADD1, SMBDATA,

SMBCLK, ALERT, OVERT .....cooiiiiiiiieiiiieeeee, -0.3V to +6V
VEAN, TACH IN, FAN ..o -0.3V to +16V
DXP, GAIN.........ccounee. -0.3V to (Vcc + 0.3V)
DXN. e -0.3Vto 1V
SMBDATA, ALERT, OVERT Current ................... -1mA to +50mA
DXN CUIMENL ittt e e e e e e e e s e snane +1mA

FAN OUut CUITENE ....ooiiiiiiiiiii e 500mA
ESD Protection (Human Body Model)..........cccceeviiieninnnnns 2000V
Continuous Power Dissipation (Ta = +70°C)

16-Pin QSOP (derate 8.3mW/°C above +70°C).......... 667mwW
Operating Temperature Range ..........ccccccveenne. -40°C to +125°C
JuNCtion TEMPETALUIE .....ccvviiiiieiiieeiree e +150°C
Storage Temperature Range............ccccvvveveeeeees -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoccverieerrreeennenn. +300°C

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 in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Vcc = +3V to +5.5V, VyraN = +12V, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Vcc = +3.3V and

Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL I CONDITIONS MIN TYP MAX UNITS
ADC AND POWER SUPPLY
Vcc Supply Voltage Vce 3.0 5.5 \Y
VEAN Supply Voltage VVEAN 4.5 135 \Y
Operating Supply Current Icc Fan off 250 500 pA
Shutdown Supply Current ISHDN Shutdown 3 10 pA
) 0.125 °C
Temperature Resolution -
11 Bits
TRy = +60°C to +100°C -1 +1
Ta= +85°C, o
Temperature Error (Note 2) TE TRy = +25°C to +125°C -3 +3 C
Vcc= +3.3V
TRy = -40°C to +125°C -5 +5
Internal Reference Frequency +25 25 %
Accuracy
Temperature Conversion Time 0.25 s
Conversion Rate Timing Error -25 +25 %
Undervoltage Lockout Threshold VuvLO Vcc falling 2.50 2.80 3.00 \Y%
Undervoltage Lockout Threshold
V 90 mvV
Hysteresis HYST
Power-On-Reset (POR) -
Vcc risin 1.4 2.0 2.5 \
Threshold (Vcc) cc rising
POR Threshold Hysteresis 90 mV
) High level 80 100 120
Remote-Junction Source Current IRJ HA
Low level 8 10 12
DXN Source Voltage VDXN 0.7 \Y
2 N AXIW
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +3V to +5.5V, VyraN = +12V, Ta = -40°C to +125°C, unless otherwise specified. Typical values are at Vcc = +3.3V and
Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Tach Input Transition Level VVFAN = 12V 10.5 Vv
Tach Input Hysteresis VEAN = 12V 190 mvV
Current-Sense Tach Threshold 20 mA
Current-Sense Tach Hysteresis 0.3 mA
Fan Output Current 250 mA
Fan Output Current Limit (Note 3) 320 410 mA
Fan Output On-Resistance RONF 250mA load 4 Q
SMBus INTERFACE: SMBDATA, ALERT, STBY, OVERT
Logic Input Low Voltage ViL Vce = +3.0V to +5.5V 0.8 \
. . Vce = +3.0V 2.2
Logic Input High Voltage VIH \
Vce = +5.5V 2.6
Input Leakage Current I_leak VIN = GND or Vcc -2 +2 HA
Qutput Low Sink Current loL VoL = 0.4V 6 mA
Input Capacitance Cin 5 pF
Output High Leakage Current VoH = 5.5V 1 HA
Serial Clock Frequency fscL (Note 4) 0 100 kHz
Bus Free Time I.3.etween Stop {BUF 47 us
and Start Conditions
Start Condition Setup Time 4.7 us
_Flfienz):at Start Condition Setup {SUISTA 90% 10 90% 50 us
Start Condition Hold Time tHD:STA 10% of SMBDATA to 90% of SMBCLK 4 us
Stop Condition Setup Time tsu:sTo 90% of SMBCLK to 10% of SMBDATA 4 us
Clock Low Time tLow 10% to 10% 4.7 us
Clock High Time tHIGH 90% to 90% 4 us
Data Setup Time tSU:DAT 90% of SMBDATA to 10% of SMBCLK 250 ns
Data Hold Time tHD:DAT (Note 5) 0 us
Rfecei\{e SMBCLK/SMBDATA - 1 us
Rise Time
E:;r?i\rfeSMBCLK/SMBDATA - 300 ns

SMBUSs Timeout {TIMEOUT SMBI?ATA and SMBCLK time low for reset o5 40 ms
of serial interface

Note 1: Junction Temperature = Ta. This implies zero dissipation in pass transistor (no load, or fan turned off).

Note 2: Trj, Remote Temperature accuracy is guaranteed by design, not production tested.

Note 3: Guaranteed by design. Not production tested.

Note 4: The MAX6660 includes an SMBus timeout, which resets the interface whenever SMBCLK or SMBDATA has been low for
greater than 25ms. This feature can be disabled by setting bit 2 of the Fan Gain register at 16h/1Bh to a 1. When the timeout
is disabled, the minimum clock frequency is DC.

Note 5: Note that a transition must internally provide at least a hold time in order to bridge the undefined region (300ns max) of
SMBCLK's falling edge.

MAXIN 3
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(Vcc = +3.3V, Ta = +25°C, unless otherwise noted.)
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MANUFACTURER
Central Semiconductor (USA)
Fairchild Semiconductor (USA)
Rohm Semiconductor (Japan)
Samsung (Korea)

Siemens (Germany)
Zetex (England)

MODEL NO.
2N3904, 2N3906
2N3904, 2N3906
SST3904
KST3904-TF
SMBT3904
FMMT3904CT-ND

Note: Transistors must be diode connected (base shorted to
collector).
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Write Byte Format

lent to chip-select line

Send Byte Format

which register
reading from

you are

due to change in data-

flow direction

Receive Byte Format

S ADDRESS WR ACK COMMAND ACK DATA ACK P

7 bits 8 bits 8 bits 1

Slave Address: equiva- Command Byte: selects which  Data Byte: data goes into the register

lent to chip-select line of register you are writing to set by the command byte (to set

a 3-wire interface thresholds, configuration masks, and

sampling rate)
Read Byte Format
S ADDRESS WR ACK | COMMAND | ACK S ADDRESS RD ACK DATA " P
7 bits 8 bits 7 bits 8 bits

Slave Address: equiva- Command Byte: selects Slave Address: repeated Data Byte: reads from

the register set by the
command byte

S

ADDRESS

WR | ACK

COMMAND

ACK

S

ADDRESS

RD

ACK

DATA 1

7 bits

8 bits

7 bits

8 bits

S = Start condition
P = Stop condition

Command Byte: sends com-
mand with no data, usually
used for one-shot command

Shaded = Slave transmission
/Il = Not acknowledged

Data Byte: reads data from
the register commanded
by the last Read Byte or
Write Byte transmission;
also used for SMBus Alert
Response return address

03. SMBusO OO QOO

tLow

A B
1

| 1 1
[
1

tHIGH

C
1
1
)

F G
1
1 [

l

-- =
- o

>

I

I I

SMBDATA | N
I

I I
[ ——

tsu:sTA  THD:STA

:

A= START CONDITION

B = MSB OF ADDRESS CLOCKED INTO SLAVE
C = LSB OF ADDRESS CLOCKED INTO SLAVE

D = R/W BIT CLOCKED INTO SLAVE
E = SLAVE PULLS SMBDATA LINE LOW

08

I 1
tsu:pAT

|

-—

\

I 1
tHD:DAT

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G = MSB OF DATA CLOCKED INTO SLAVE

H = LSB OF DATA CLOCKED INTO SLAVE

|'= SLAVE PULLS SMBDATA LINE LOW

%x

f T d
tsu:sto tBUF

J = ACKNOWLEDGE CLOCKED INTO MASTER

K= ACKNOWLEDGE CLOCK PULSE

L = STOP CONDITION, DATA EXECUTED BY SLAVE
M = NEW START CONDITION

- --=- =

04. sMBusOOOOOoGOoOoO

] ] ] ] I
SMBCLKm VAR AN
I
I

A B

tlow . tHIGH

| I e |

SMBDATA

A=
B=

C
D

LY

I I
e st
{SU:STA  tHD:STA tsu:pAT
START CONDITION

MSB OF ADDRESS CLOCKED INTO SLAVE

= LSB OF ADDRESS CLOCKED INTO SLAVE
=R/W BIT CLOCKED INTO SLAVE

E = SLAVE PULLS SMBDATA LINE LOW

F = ACKNOWLEDGE BIT CLOCKED INTO MASTER
G = MSB OF DATA CLOCKED INTO MASTER

H = LSB OF DATA CLOCKED INTO MASTER

] >
fsu:sto  1BUF
| = MASTER PULLS DATA LINE LOW J = STOP CONDITION, DATA
J = ACKNOWLEDGE CLOCKED INTO SLAVE EXECUTED BY SLAVE

K = ACKNOWLEDGE CLEAR PULSE

K= NEW START CONDITION

05. sMBusOOOOOOOOO
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BIT NAME FUNCTION
7 (MSB) ADD7
6 ADDG6
S ADDS Provide the current MAX6660
4 ADD4 slave address
3 ADD3
2 ADD2
1 ADD1
0 (LSB) 1 Logic 1
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4. Dogoooooobboo

REGISTERS COMMAND POR STATE FUNCTION
RRL 00h 00000000 Read Remote Temperature Low Byte (3MSBs)
RRH 01lh 00000000 Read Remote Temperature High Byte (Sign Bit and First 7 Bits)
RSL 02h 00000000 Read Status Byte
RCL/WCL 03h/09h 00000000 Read/Write Configuration Byte
RFCR/WFCR 04h/0Ah 00000010 Read/Write Fan-Conversion Rate Byte
RTMAX/WTMAX 10h/12h 01100100 at +100°C Read/Write Remote TmAXx
RTHYST/WTHYST 11h/13h 01011111 at +95°C Read/Write Remote THysT
RTHIGH/WTHIGH 07h/0Dh 01111111 at +127°C | Read/Write Remote THIGH
RTLOW/WTLOW 08h/0Eh 11001001 at -55°C Read/Write Remote TLow
SPOR FCh N/A Write Software POR
OSHT OFh N/A Write One-Shot Temperature Conversion
RTFAN/WTFAN 14h/19h 00111100 at +60°C Read/Write Fan-Control Threshold Temperature TFaN
RFSC/WFSC 15h/1Ah 00000000 Read/Write Fan-Speed Control
RFG/WFG 16h/1Bh 10000000 Read/Write Fan Gain
RFTC 17h 00000000 Read Fan Tachometer Count
RFTCL/WFTCL 18h/1Ch 11111111 Read/Write Fan Tachometer Count Limit (Fan Failure Limit)
RFCD/WFCD 1Dh/1Eh 00000001 Read/Write Fan Count Divisor
RFS/WFS 1Fh/20h 11111111 Read/Write Full-Scale Register
RM/WM FAh/FBh 00000000 Read/Write Mode Register
ID Code FEh 01001101 Read Manufacturer ID Code
ID Code 9Dh 00001001 Read Device ID Code
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Us5. Dogobboodgon

POR
BIT NAME STATE DESCRIPTION
7(MSB) ALERT Mask 0 When set to 1, ALERT is masked from internally generated errors.
6 Run/Stop 0 When set to 1, the MAX6660 enters low-power standby.
OVERT Polarity 0 0 provides active low, 1 provides active high.
When set to 1, Write Protect is in effect for the following applicable registers:
1. Configuration register bits 6, 5, 4, 3
4 Write Protect 0 2. TMAX register
3. THysT register
4. Fan Conversion Rate register
When set to 1, the thermal loop is open. The Fan Speed Control retains the last
Thermal Closed/ 0 closed-loop value unless overwritten by a bus command (in closed loop, the Fan
3 Open Loop Speed Control is read only). If Fan Mode is set to Open Loop by writing a 1 to bit
0 of the Fan Gain register, then this bit is automatically set.
2 OVERT Input Inhibit 0 Whgn set to 1, an external signal on OVERT is masked from bit 1 of the Status
register.
1 Masc‘)kug)\fRT 0 Mask the OVERT output from an internally generated overtemperature error.
When 0, reading the Status register clears or sending an Alert Response Request
0 ALERT Clear Mode 0 clears ALERT (if the fault condition is no longer true). When set high, only an Alert

Response Request clears ALERT.

ge. bdodoooooboooood
POR
BIT NAME STATE DESCRIPTION
When high, indicates that the fan driver transistor of the MAX6660 has
7 (MSB) MAX6660 Overheat 0 overheated (temp > +150°C) and is in thermal shutdown. The fan driver remains
disabled until temperature falls below +140°C.
e When high, indicates ALERT has been activated (pulled low), regardless of

6 ALERT 0 .

cause (internal or external).
Fan Driver Full When high, indicates the fan driver is at full scale. Only valid in fan

5 Scale 0 closed-loop mode (Register FG B170 = 0). Set to high in fan open-loop mode
(Register FG B170 = 1).

4 Remote High 0 When hlgh, the rgmote-Junctlon temperature exceeds the temperature in the
Remote High register.

3 Remote Low 0 When high, the rgmote-Junctlon temperature is lower than the temperature in the
Remote Low register.

2 Diode Open 0 When high, the remote-junction diode is open.
When high, indicates that OVERT has been activated, regardless of cause

1 OVERT 0 :
(internal or external).

0 Fan Failure 0 When high, indicates the count in the Fan Tachometer Count register is higher

than the limit set in the Fan Tachometer Count Limit register.

MAXIN
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7. pORUDDOODODOODOOODOODO

(ADDOLO ADD1)

ADDO ADD1 ADDRESS
GND GND 0011 000
GND High-Z 0011 001
GND Vce 0011 010

High-Z GND 0101 001

High-Z High-Z 0101 010

High-Z Vcec 0101 011
Vce GND 1001 100
Vce High-Z 1001 101
Vcc Vcc 1001 110

TEMPDATA

FCR
0.25s TO 165

v

UPDATE

+

Tran

FSC

FG
4/5/6 BITS

v

FAN CONTROL | |
DRIVER CIRCUIT

06. MAXeeeoUO O OO DO
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0000000 (FCR)YDOOO(D8)000.25s016s
OOTEMPDATAD 0000000000 OO0O0O0OO0O
OD000000O00O0(UPDATE)DO0OOOOO0OOO
0000000000000000000000000
000000000000 00000

0000000000 (Tean)D 000000 O UPDATE
0000000000000 000UPDATED TeanD O
0000000000000 (FSC)00O00(@o)0n
00040000000LSBIO0.5000005=1600
0070000000000000000000000
TeanD OO OOUPDATEDODOOOOO320000
00000000060 000501000010000
0000000000000000000000000
Dooo0O0O0O000

000000(FG)IO0D(@10) 000000000
0000000000000 0000000000
0000D0405000060000000000060
501000000000 TEMPDATAD 60000000
0000000000000000000000000
00000000000000000000006400
00000+32000000000000000000

gbooboebs0o100000OOoOOoOoOoOoDOoOoOOOn
obooooboooobobooos320000000

8. bugoooogd

FAN SECONDS
DATA | BINARY UPDATE BETWEEN
RATE (Hz) UPDATES
00h | 00000000 0.0625 16
01h | 00000001 0.125 8
02h | 00000010 0.25 4 (POR)
03h | 00000011 0.5 2
04h | 00000100 1 1
05h | 00000101 2 0.5
06h | 00000110 4 0.25

09. DO0U0DOD0OO0DOO(RFSC/W FSC)

le0 00000000000 DOODO0OO0OOODOeBOS
goooOoooOOooOOoOobOOobOOooOooboOooOoon
goooboboobobDbDbilie00OD0OODODO80000
oobooobooooobooon

gooogo

Oooooo@s)oooospi1ioogooooo
MAXee60U U O DO OUOODOOOO0ODOOOODOOOOn
oooOooOOrscOOOOoOoOoOoOo/ooooooo
TeanOOO0O0O0O0O0O070000UPDATEDODOOOO
ooo0

000000000 O0FSCOOOO OO0 64(40h)0 0
00000000000000000000000
0000000000000000000000000
0D040h0000000000O0O011.3v00)
00000000000 64(40h0 0 000 63(3Fh)0
0000000000000000000000000
00000000000 00000O10h0 100%0 00
00000000000000FGOOOOO40000
00000500000020h0060000003Fh
ooooooo

gogdgdgo

00000000O0(@7) 000000000000
000000000000 000000000000
0000000000000000000000000
00000000000000O000000000
000000000000 O00MAX6660000000
008415Hz0000000000000O00O000O
0000000000000(FS)D000@11)000
0D000O0033HzO66HzZO OO ODOOOOOO0OO
000000000000000127025500000
0000000000000000000000000
0000000000000000000000000

i%%g;izl FSC (15h = READ, 1Ah = WRITE)
COMMAND READ/WRITE FAN DAC REGISTER
Bit 7 6 5 4 3 2 1 0
N/A Overflow Bit (MSB) Data Data Data Data Data
POR State 0 0 0 0 0 0 0 0

Note: In thermal closed-loop mode, the fan DAC is read only and contains the difference between the measured temperature and
the fan threshold temperature. The LSB is 0.5°C and bit 5 is 16°C. If the difference is higher than 32°C, then bit 6 is set to 1,
together with bits 5-0. Bit 6 can be regarded as an overflow bit for differences higher than 32°C. Bit 7 is always zero. The FSC
register can be programmed directly in thermal open mode. In fan closed-loop mode, FSC programs fan speed with accept-
able values from 0 to 10h, when FG is set to 4 bits or 20h when FG is set to 5 bits, or 3F when FG is set to 6 bits. In fan open-
loop mode, FSC programs fan voltage with acceptable values from 0 to 64 (40h). For example, in fan closed-loop mode, zero
corresponds to zero fan speed and 10h corresponds to 100% fan speed. In fan open-loop mode, zero corresponds to zero

volts out and 40h corresponds to full fan voltage (11.3V typ).
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0000000000000000000000000
00000000000000000000000000
DACOODOOOOOOOOOOOOCOCOCOOCOOO@O
0000000O0O00)000FSCOO0O0O0O0O0O0ODAC
OD000VWeaO0OOODO0OOO012v00O0000
000000000000O000

O0O0OO0O0OOO(TACHIN)DOOOODOOOOOO
(1/2/4/8)0000000000000000000
00(FCD)O O OO (0 12)0(1/2/4/8)0 000000
000000000000000FCOOOOO0O0
000000000000000000000033Hz0
66Hz0 00 000000000000 O0000000

(UP/DN)DOOOO0600000000DACOODOO
0000600000 0DACOOOOVyeand 000
00000O0O0DACOOOOOOOOONONONOOOOO

010. O0O0DOOOO0OO(RFG/WFG)

0000000000@O0000000)000000
0o032000000000000000000000
000000000000000000000000
000000000000000@O00000000
00)Y0O00000O0000000000000000
0063(3FN)0064(40N0 000000000 O0OOOO

goooooooon

FCROODO(@M8)DODOODOOODOOODDOOODOO
(RUN/STOP=0)0 DD ODODOOOOOOOOOO
D0D0DO0DO0DO0OO0OD0OPORODODODOODOOD
02h(0.25Hz)0 0 OMAX66600 000000000
300LSBOOOO000O0O00400MSBIOOOOO0O
(O0D)DO00O00000000000000ooooo
+25%(00)000

REGISTER/ _ _
ADDRESS FG (16h = READ, 1Bh = WRITE)
COMMAND READ/WRITE FAN GAIN REGISTER
2 1 0
. 7 6 5 Fan Fan
Bit Reserved Fan Gain Fan Gain 4 s S.MBUS Feedback Driver
Timeout
Mode Mode
POR State 1 0 0 X X X 0 0
Notes:

Bit 7: Reserved. Always 1. If bit 7 is written to zero, then bits 7, 6, and 5 are set to 100.
Bits 6, 5: Fan gain of the fan loop, where 00 = 8°C with resolution = 4 bits. This means that the fan reaches its full-scale (maximum)

speed when there is an 8°C difference between the remote-diode temperature and the value stored in TFAN, 01 = 16°C,

with a 5-bit resolution and 10 = 32°C with a 6-bit resolution.

Bits 4, 3: Reserved.

Bit 2: SMBus Timeout. When 1, the SMBus timeout is disabled. This permits full I2C compatibility with minimum clock frequency

to DC.

Bit 1: Fan feedback mode. When bit 1 is set to 1, the fan loop uses driver current sense rather than tachometer feedback.

Bit O: Fan Driver Mode. When bit 0 is set to 1, the fan driver is in fan open-loop mode. In this mode, the fan DAC programs the
fan voltage rather than the fan speed. Tachometer feedback is ignored, and the user must consider minimum fan drive and
startup issues. Thermal open loop is automatically set to 1 (see Configuration register). Fan Fail (bit O of the Status register)

is set to 1 in this mode and should be ignored.

011. 0000000000 OOO(RFS/WES)

REGISTER/ _ -
ADDRESS FS (1Fh = READ, 20h = WRITE)
COMMAND READ/WRITE MAXIMUM TEMPERATURE LIMIT BYTE
Bit 7 6 5 4 3 2 1 0
(MSB) Data Bit Data Bit Data Bit Data Bit Data Bit Data Bit Data Bit
POR State 1 1 1 1 1 1 1 1

Note: This register determines the maximum reference frequency at the input of the phase detector. It controls a programmable
divider that can be set anywhere between 127 and 255. The value in this register must be set in accordance with the proce-
dure described in the TACH IN section (equivalent to 8415/(Fan Frequency/Fan Count Divisor)). Programmed value below 127

defaults to 127. POR value is 255.

16
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012. 0O00O0O0OOOODOODOOO(RFCD/WFCD)

GISTER/
F;\I?DDRESS FCD (1Dh = READ, 1Eh = WRITE)
COMMAND READ LIMIT/FAILURE REGISTER
Bit 7 6 5 4 3 2 1 0
POR State 0 0 0 0 0 0 0

Notes: This byte sets the prescalar division ratio for tachometer or current-sense feedback. (This register does not apply to the tach
signal used in the Fan-Speed register). Select this value such that the fan frequency (RPM/60 x number of poles) divided by
the FCD falls in the 33Hz to 66Hz range. See TACH IN section.

Bits 1, 0: 00 = divide by 1, 01 = divide by 2, 10 = divide by 4, 11 = divide by 8.

TEMPDATA

Y
FG

4/5/6 Fic Fre
\ Y Vv

REFFREQUENCY | | Fs o
8415Hz > s | Ve COUNTER COMPARATOR
TACHIN | Fcp FAN OPEN/CLOSED
1/2/4/8 Loop FAN FAIL
A \_T\ D—»
UP/DOWN
2/ VFAN
|

DAC

i =l
%N
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013. J000O000D00O0D0O0O(RFTCL/WFTCL)

Fi\i%'é;ig/ FL (18h = READ, 1Ch = WRITE)
COMMAND READ LIMIT/FAILURE REGISTER
BIT ! 6 5 4 3 2 1 0
(MSB)
POR STATE 1 1 1 1 1 1 1 1

Note: The Fan Limit register is programmed with the maximum speed that is compared against the value in the FS register (Address

17) to produce an error output to the Status register.
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MANUFACTURER FAN MODEL OPTION

All DC brushless models can be

Comair Roton ordered with optional tachometer

output.
EBM-Papst Tachometer output optional on
some models.
All DC brushless models can be
NMB ordered with optional tachometer

output.

Panaflo and flat unidirectional
miniature fans can be ordered with
tachometer output.

Panasonic

Tachometer output optional on

Sunon
some models.
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NOTES:
L. D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS. N
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .006” PER SIDE. 4?»;!;“{1 K I /VI
3>, CONTROLLING DIMENSIONS: INCHES. e
4> MEETS JEDEC MO137. PACKAGE DUTLINE, GSIP, S0, .025" LEAD PITCH
APPROVAL DOCUMENT CONTROL NO. REV 1
21-0055 D A
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