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1. € E (Scope)

A HLAE 45 69 S A K I T RN E AR TR 8]t £ FE B RAEAR T A
D-Robotics RDK™ Stereo Camera GS130WI &9 X A42 &, C O 2 Ee) T2/, REl
L FavT SR IR B A,

The content of this specification document is the basic information of the camera module
model D-Robotics RDK™ Stereo Camera GS130WI designed and produced by Shenzhen Di
Gu Robot Co., Ltd. It includes the main functions of the module, as well as the purposes of
quality inspection and reliability tests.

2. #-% (Summary)

SC132GS A& —3k Global shutter CMOS B #%# &%, &S X H 1080H x 1280V@
120fps #9454 £, SC132GS #rdh raw A XE%, ABEEEF 2 1080H x 1280V,
X HEZN KR LRk
%, 2ABEENF,

#lde HDR # X, X HMRA L HRAEX, F o, KP4

SCI132GS *T vAiBidA7/ER) 12C 0 #ATHE
SCI132GS ¥ ¥AiBid TRIGL 75| Mp4E IR HI R A
SC132GS is a Global shutter CMOS image sensor that supports a maximum transmission
rate of 1080H x 1280V @ 120fps. SC132GS outputs raw format images, with an effective
pixel window of 1080H x 1280V. It supports complex on-chip operations - such as HDR mode,
support for external trigger global exposure mode, windowing, horizontal mirroring, vertical
inversion, etc. The SC132GS can be configured via the standard IPC interface. The SC132GS

can achieve external control of exposure through the TRIGL pin.
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2.1 #%% (Summary) ICM-42688-P

The ICM-42688-P is a 6-axis MotionTracking device that combines a 3-axis gyroscope,
and a 3-axis accelerometer in a small 2.5x3x0.91 mm (14-pin LGA) package. It also features a
2K-byte FIFO that can lower the traffic on the serial bus interface, and reduce power
consumption by allowing the system processor to burst read sensor data and then go into a
low-power mode. ICM- 42688-P, with its 6-axis integration, enables manufacturers to
eliminate the costly and complex selection, qualification, and system level integration of
discrete devices, guaranteeing optimal motion performance for consumers.
ICM-42688-P & —#&K <438 JRi8 &, CHRMRT —/ N4 REL e —A =4h o iR
b, HARBUNT, 25x3x091 K (14 31 LGA) #HE. €& T—4 2K F
Fay FIFO CR#te %o &) , YR KBITERZoafting, AT AFRAALE
&R KRN B BB R )G BENK A #AE KRR 4. ICM42688-P, A8 355 #h 5k
e, EFEFABE LT 2 BRI AL, NER R AR ERNG S
Mt Ay 8 B AR AE AR HYIE 5 M AR
The gyroscope supports eight programmable full-scale range settings from £ 15.625dps to
*2000dps, and the accelerometer supports four programmable full-scale range settings from
+2g to +16g.
FESREALSL A A\AY T RAZ 69 i EAZTE B IR E, & B AR£15.625 #AINE A4) 21+2000 it

INEFAS s Ao Bt W X AP T RAZ e AL B R E, TCEAL2g Bl+16g,
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ICM-42688-P also supports external clock input for highly accurate 31kHz to 50kHz

clock, that helps to reduce system level sensitivity error, improve orientation measurement
from gyroscope data, reduce ODR sensitivity to temperature and device to device variation.

ICM-42688-P iL % #oh3Ru 4PN, TR S EAF#4 31kHz £ 50kHz W4, &
BT HKARBRBERE, R GBI 2 @M 45 K, B rd ek 338

BAF ] £ R BOR

The device includes industry first 20-bits data format support in FIFO for high-data
resolution. This FIFO format encapsulates 19-bits of gyroscope data and 18-bits of
accelerometer data for high precision applications. Other industry-leading features include
on-chip 16-bit ADCs, programmable digital filters, an embedded temperature sensor, and
programmable interrupts. The device features I3CSM, I 2C and SPI serial interfaces, a VDD
operating range of 1.71 V to 3.6 V, and a separate VDDIO operating range of 1.71 Vto 3.6 V.

A AL B A6 20 2R X LT, ERTaREL#FE. I FIFO 4

KXTHE 19 {2 RBEMEFEA 18 2R EiHHE, ERATHHERR. AT Lm%e
MAREEIER N 1612 ADC. THEKFIRAE, SAXNBAERETHEZ T %
W& EA I3CSM. PC A= SPI $ 4780, THEEELEAA 1.71V £ 3.6V, AR IR
VDDI0 TAFREEE A 1.71V £ 3.6V,

The host interface can be configured to support I3CSM slave, 12C slave, or SPI slave
modes. The I3CSM interface supports speeds up to 12.5MHz (data rates up to 12.5Mbps in
SDR mode, 25Mbps in DDR mode), the 12C interface supports speeds up to 1 MHz, and the

SPI interface supports speeds up to 24 MHz .
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IMBEOTEREN X H I3CSM Abt, I2C A SPI AP X, I3CSM £ %

#F=ik 12.5MHz #9fF4iR & (£ SDR X T &K ERFETX 12.5Mbps, £ DDR # X
TF YA 25Mbps) , [2C # 0 £ H &k IMHz @4k &, % SPI 40 I #5ik 24MHz
AIAE IR B
By leveraging its patented and volume-proven CMOS-MEMS fabrication platform, which
integrates MEMS wafers with companion CMOS electronics through wafer-level bonding,
InvenSense has driven the package size down to a footprint and thickness of 2.5x3x0.91 mm
(14-pin LGA), to provide a very small yet high performance low cost package. The device
provides high robustness by supporting 20,000g shock reliability.
A RAMA F A LE L RARIRIEE CMOS-MEMS #]i&-F& (i%-F& @

R %4 5% MEMS & B 58.%6 CMOS €73 #ERE— InvenSense 3t
RF# & 2.5x3x0.91 X (14 4F LGA) , A FE AT MR T A E by B E, VA
RAE—FRARAR D LS. R AKEIE, 2 &dd 14 20, 000g #9FETSE
A& TH&efa e,
3. F 4% & (Features)

A 25K Global exposure

A 5 L8UF High light sensitivity

A 3 53 5% 8 Maintain high dynamic output

A 5137t High signal-to-noise ratio

A 850 nm/940 nm ¥ 4rShHE 3% 850 nm/ 940 nm near-infrared enhancement

A N3 I F IR R R % sensor F] % External control exposure and multi-sensor

synchronization
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A QFFERIEE , X4 )T —47HE Automatic exposure/gain control, supporting

exposure of less than one row
A LED STROBE LED W tAT
A K-F/E£ A %F 2 A% Horizontal/Vertical Window Adjustment
A 28x BIEHE, 32x K F ¥ H 28x analog gain, 32x digital gain
A 12C #v0F 5% %A 12C Interface Register Programming
A &3 # Low power consumption
A M E 7 F AR E Built-in temperature sensor
3.1 F &4¥ % (Features) ICM-42688-P
3.11  (FEEEA4FHE) GYROSCOPE FEATURES
The triple-axis MEMS gyroscope in the ICM-42688-P includes a wide range of features:
* Digital-output X-, Y-, and Z-axis angular rate sensors (gyroscopes) with programmable
full-scale range of £15.625, £31.25, £62.5, £125, £250, £500, £1000, and +2000 degrees/sec
» Low Noise (LN) power mode support
* Digitally-programmable low-pass filters
» Factory calibrated sensitivity scale factor
* Self-test

ICM-42688-P ¥ 6 = s AL ¥ & A C B & % Ab 45 1%

HFmE X .Y e Z HAREERE (KRB , BATHEGHZAZTA,
S H E£15625. £31.25. £62.5. £125. *£250. =500, £1000 A= 2000 /4
« &K F (LN) 2R X I

o RFT mALKGEIE N B
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« I REMREERZAKL - AT

3.12 (Jmig Fit45 M) ACCELEROMETER FEATURES
The triple-axis MEMS accelerometer in ICM-42688-P includes a wide range of features:

» Digital-output X-, Y-, and Z-axis accelerometer with programmable full-scale range of +2g,
+4g £8g and £16g
* Low Noise (LN) and Low Power (LP) power modes support
» User-programmable interrupts
» Wake-on-motion interrupt for low power operation of applications processor
* Self-test

ICM-42688-P  fy = #h bl e R Sihe ik B it B & 5 W ) st 451k
c HFME X 4. Y ffe Z Wi Et, BATRAENHEATLE (X2g. 4g. *
8g f= *16g)

o I HEKEE (LN) #ikh48 (LP) # X

R P T k2 b i

F T AE R A 32 35 AR ) AL B AT 8918 3) SR BE P B

B 46 7 fit
3.12  (Z)FE44E) MOTION FEATURES
ICM-42688-P includes the following motion features, also known as APEX (Advanced
Pedometer and Event Detection — neXt gen)
» Pedometer: Tracks Step Count, also issues Step Detect interrupt
 Tilt Detection: Issues an interrupt when the Tilt angle exceeds 35  for more than a

programmable time
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 Raise to Wake/Sleep: Gesture detection for wake and sleep events. Interrupt is issued when

either of these two events are detected

» Tap Detection: Issues an interrupt when a tap is detected, along with the tap count

« Wake on Motion: Detects motion when accelerometer data exceeds a programmable
threshold

 Significant Motion Detection: Detects Significant Motion if Wake on Motion events are

detected during a programmable time window

ICM-42688-P &, 5 VA TFizahzhit, A APEX (FH%itF ZfE 44N

RHEAK)

"]T

o THAHEB: WRIH, BTSSR EH T HAANF Bz 5

o AR BARE A EAGT 35° AREIMALLTRE G KE, 2 Ad PEHiES.

o RBE/AEIRARST: B TAR M kB2 ok AR F AR 49 F HR Ao B AW B X A F A a9 4
fT—Fret, AR HPEES.

o AGEAM: HARM B A BN AR E FRIES, PR E A ERE.

« FHERBL: YAk BT RAEAL LT RO O BAR, AN BiES) L

« EREHLMN: FATREZ AT O QLML “KTEahe” F4, Na

M B & KB F)H L

10
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4.5 F (Application)

A PLE MW Machine vision

A 54355 Barcode scanning

A 7% 9T Automotive electronics

A 217 % 3% % % Security surveillance system

A =32 5% £ 4 High-speed photography system

4.1 Bif] (Application) ICM-42688-P

A EIRILR/EPINFE EH E AR/VR Controllers
A LT 7R3 Head Mounted Displays
A 77 Wearables
AR EIZZ3) Sports

A W23 N\ % Robotics

11
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5. 2 %.42% (System framework)
K 1-1 B~ 7 SC132GS E g i e ohfeiih &, 1-2 JEoR T — AN SR 1 5 7=

Block Diagram

T
. LED STROB
11 ., z\’E‘
i 2 B | | Fol A Arb 7 A V ¥ A
}k |
A PLILVDS,
]
; A A hA -
| Tij 4 A
‘ % PLL I°C Slave ‘
,«:*J\ H\ ~ x]\ 2
¥SHUTDN PWONE TRIG EXTCLK SCL SDA

KBl 1-1SC132GS 45K

12
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6. &% K #+54L (Camera initialization)
6.1 L& 5 (Power—on sequence)

]

DVDD #h#ffEr 1.2V, EHBFERMT:

! (51
i cut off power

DOvED .

oD
ANVDD

ESHUTDMN

i
1
1
|
I
E
I
L
|
1
1
1 2 " 1

PC activity is ready
T
T
1
|

K 1-2 FHERFE
¥: T120ms, T2=0ms, T320ms, T4=0ms, T522ms.

® 1-1 GIERRER

R T T

TRIGS HIGH-Z
FSYNC NO HIGH-Z LOwW
LEDSTROBE NO HIGH-Z LOW
GPIO NO HIGH-Z LOW

13
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6. 2. 12C B}fF (12C timing)

1% clock cycle

| =1 |

= e w 304

3 # 1 ! 3 1
i ; fth chock i HE e [ AL

K 1-3 BC EONF

% 1-5 PC #EONFFHEESEL

Symbol Parameter Standard-mode Fast-mode

0 100 0 400

fscL  SCL clock frequency kHz
tHD:STA hold time (repeated) START condition 4.0 . 0.6 ; us
tLow LOW period of the SCL clock 47 - 1.3 - us
tHicH HIGH period of the SCL clock 4.0 - 0.6 - us
set-up time for a repeated START
tsu;sTa up P 4.7 - 06 - HS
condition
tHD:DAT data hold time 0 - 0 - us
tsU:DAT data set-up time 250 - 100 - ns
¢ rise time of both SDA and SCL signals - 1000 20 300 ns
.
" fall time of both SDA and SCL signals . 300 20 300 ns
tsuisTo set-up time for STOP condition 4.0 . 0.6 - us
bus free time between a STOP and 13 us
tBuF 4.7 - ) -
START condition
tvD:DAT data valid time - 3.45 - 0.9 us
tVDACK data valid acknowledge time - 3.45 . 0.9 Us

14



pulse width of spikes that must be

suppressed by the input filter

ARYI T ML a N IR A =

| CM-42688-P

6.21 12C B F 45454 (12C TIMING CHARACTERIZATION )

Typical Operating Circuit of section 4.2, VDD = 1.8 V, VDDIO = 1.8 V, Ta=25"C, unless otherwise noted.

5CL

Parameters Conditions Min Typical Max U nits Motes
FC TIMING EC FAST-MODE PLUS
fo, SCL Clock Frequency 1 MHz 1
teosm, (Repeated) START Condition Hold Time 0.26 Hs 1
tiow, SCL Low Period a5 us 1

=4, SCL High Period 0.26 us 1
i s, Repeated START Condition Setup Time 0.26 it 1
tenoer, SDA Data Hold Time a us 1
teuzar, SDA Data Setup Time 50 ns 5 ]
tr, SDA and SCL Rise Time Cs bus cap. from 10 to 400 pF 120 ns 1
i, SDA and SCL Fall Time Cs bus cap. from 10 to 400 pF 120 ns 1
tsusta, STOP Condition Setup Time 05 us 1
taus, Bus Free Time Between STOPand START
Condition O3 i S
Cs, Capacitive Load foreach Bus Line < 400 pF I
tvooat, Data Valid Time 045 us 1

cx, Data Valid Acknowledge Time 045 5 1
Table 5. I2C Timing Characteristics
Notes:
3 i Based on characterization of 5 parts over temperature and voltage as mounted on evaluation board or in sockets
SDA = A

! - -

P ot . e

)
JA [T

o
[}
]
)

8% cloek cycln

P

Figure 1. I2C Bus Timing Diagram

6" clogk cycle

continued balow at @

15
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6.3 w4 (Electrical properties)

* 31 AN ERREUEE

i e st

YLV GRS Vavop -0.3~3.0 v
/O HEIFHLE \/bovDD -0.3~2.2 v
B L L Vovoo 03~14 v
/O HA & Vi -0.3~Vbovop+0.3 v
I/O i s Vo -0.3~Vbovop+0.3 v
TARIREE Torr -30~+85 oc
It AR Tspec -20~+60 oc
AR Tste -40~+85 °C

% 3-2 HHSKE(AVDD=2.5V, DOVDD=1.8V MIPI i)

BiH biaet B/ME SR Bk Bpy
R
A R Vavoo 2.4 2.5 2.6 v
/O L HE Voovod 17 1.8 19 Vv
i Vovoo 114 12 1.26 v
BR (TAERR: LR MIPI 4-lane output)
WL lavop - 24 24.9 mA
Mo LI lovoo - 57.4 62 mA
/O  HEJRHE IbovoD - 0.5 0.6 mA
M R
Bl it i lavoo - 7800 - pA
B IR lovoo - 2300 - uA
/O  HLJRH IbovoD - 200 - uA
SIHEE(Y) Power - 22620 - W
B
0 N H P Vi - - 0.3x DOVDD v
N BT Vi 0.7 x DOVDD - - v
A Civ - - 10 pF
B4 (25pF FRRERER)
NTLING Vou ~ 09xDOVDD - - v

16
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AL VoL - - 0.1 x DOVDD v
PC #EO$IA (SCL 7 SDA)

HIANK T Vi -0.5 0 0.3 x DOVDD v
YN Vi 0.7 x DOVDD DOVDD DOVDD+0.5 v

e TAEHRM&MANL M. BmmmAE. TIEBE 2.8V/1.8V/1.2V; Tj=25C; & AHLIES, =EHLEH 100 LSB
B : TAFHIE 2.9V/1.9V/1.26V; Tj=80°C; ARG, =rMit{H 100 LSB

6.31 ERHME, AL RN (1CM-42688-P)

Typical Operating Circuit of section 4.2, VDD = 1.8 V, VDDIO = 1.8 V, TA=25°C, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX UNITS | NOTE
S
SUPPLY VOLTAGES
VDD 1.71 1.8 3.6 Vv 1
VDDIO 1.71 1.8 3.6 \Y 1
SUPPLY CURRENTS
6-Axis Gyroscope + Accelerometer 0.88 0.95 mA 2,3
Low-Noise Mode 3-Axis Accelerometer 0.28 0.35 mA 2,3
3-Axis Gyroscope 0.73 0.85 mA 2,3
Full-Chip  Sleep At 25°C 7.5 10 Ty 2,3
Mode
TEMPERATURE
RANGE
Specified Performance parameters are -40 +85 °C 1
Temperature not applicable beyond
Range Specified Temperature Range
Table 3. D.C. Electrical Characteristics
Notes:
l. Guaranteed by design.
2. Derived from validation or characterization of parts, not guaranteed in production.
3. MIN/MAX or MAX specs are derived from characterization data based 3¢ calculation.

17
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6.32 A. 54 K% (A.C. Electrical Characteristics)

Typical Operating Circuit of section 4.2, VDD = 1.8 V, VDDIO = 1.8 V, TA=25° C, unless otherwise noted.

PARAMETER CONDITIONS MIN TYP MAX UNITS NOTES
SUPPLIES
Supply Ramp Time Monotonic ramp. Ramp rate is 10% 0.01 3 ms .
to 90% of the final value
Power Supply Noise 10 mV 1
peak-pea
k
TEMPERATURE SENSOR
Operating Range Ambient -40 85 °C 1
25°C Output 0 LSB
ADC Resolution Output in two’s complement format 16 bits
ODR With Filter 25 8000 Hz 2
Room Temperature Offset 25°C -5 5 °C 3
Stabilization Time 14000 us 2
Sensitivity Untrimmed 132.48 LSB/°C 1
Sensitivity for FIFO data 2.07 LSB/°C 1
POWER-ON RESET
Start-up time for register read/write| From power-up 1 ms 1
I12C ADDRESS
12C ADDRESS AP_ADO = 0 1101000
1101001
AP_ADO = 1
DIGITAL INPUTS (FSYNC, SCLK, SDI, CS)
VIH, High Level Input Voltage 0.7*vVDDIO \Y
VIL, Low Level Input Voltage 0.3*VvDDI Vv
o
Cl, Input Capacitance <10 pF
DIGITAL OUTPUT (SDO, INT1, INT2)
VOH, High Level Output Voltage | RLOAD=1 MQ; 0.9*VDDIO \Y;
VOoL1, LOW-Level Output| RLOAD=1 MQ; 0.1*VDDI \Y;
Voltage (0] 1
VOL.INT, INT Low-Level Output OPEN=1, 0.3 0.1 v

18



—r A
N ﬂ”ﬁf@ﬁ&mg‘%/\% HRE/NE
Voltage mA sink Current
Output Leakage Current OPEN=1 100 nA
tINT, INT Pulse Width int_tpulse_duration= 0 , 1 (100us, 8 100 us
8us ) ;
12C 1/0 (SCL, SDA)
VIL, LOW-Level Input Voltage 05V 0.3*VDDI Vv
0]
VIH, HIGH-Level Input Voltage 0.7*vVDDIO VDDIO + Y
0.5V
Vhys, Hysteresis 0.1*VDDIO \Y
VOL, LOW-Level Output Voltage | 3 mA sink current 0 0.4 \Y;
IOL, LOW-Level Output Current | YOL=0-4 V 3 mA
VOL=0.6 V 6
mA
Output Leakage Current 100 nA
tof, Output Fall Time from Cb bus capacitance in pf 20+0.1Cb 300 ns
VIHmax to VILmax
INTERNAL CLOCK SOURC
=" H H . 2 o _ 0,
Clock Frequency Initial Tolerance CLKSEL="2b00 or gyro inactive; 25°C 3 3 %
CLK_SEL="2b01 and gyro active; -1 +1 %
25°C
= . . . 0,
Frequency Variation over CLK_SEL="2b00 or gyro inactive; +3 %o
-40°C to +85°C
Temperature
CLK_SEL="2b01 and gyro active; +2 %
-400C to +850C
EXTERNAL CLOCK SOURCE
Clock Frequency 31 32 50 kHz
Table 4. A.C. Electrical Characteristics
Notes:
1. Expected results based on design, will be updated after characterization. Not guaranteed in production.
2. Guaranteed by design.
3. To be Production tested.

19
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7. TR KA B MA (Camera module specification)

B (Item)

A% (Specification)

A2 20 & -5 (Module No.)

D-Robotics RDK™ Stereo Camera

GS130WI
HE 4 (Substrate) PCB
A2 28 R ~F (Module size) 100%29*12mm

&% B A5 (Sensor Type)

SC132GS-CP3NNO0OO

IMU

ICM-42688-P

A % M8% %2 (Array Element)

1080H X 1280V

1% % R ~F (Pixel Size)

27umX2.7 um

temperature range

AL R (AVDD) 2.5V
CRE X #F %K (DVDD) 12V
(Power Supply)
B NE (VO 1.8V
TARIREE
(Working -30~+85°C
e A temperature range)
(Temperature Range) | & {% T./E i B
Optimum operating -20C~+60°C

1080H x 1280V@10bit 120fps

(Encapsulation mode)

K AL IR 1080H x 1280V@10bit < 60fps (HDRC on)
(Max Frame rate) 1080H x 1280V@10bit 120fps (HDRC off)
o :
i i A% X RAW RGB/RAW MONO
(Output Formats )
SESIEN PLCC

20
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8. i k4 kMM (Camera LENS specification)

B (Item) A% (Specification)
42k R5T (Lens size) 1/4"
%%k 45#) (Lens Construction) 2G+4P+IR
KB % (F/No) 2.0E5%
£ JE (EFL) 1.75+5%
M. A (Optical FOV) D:157.2° H:115.6° V:96.8°

21
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1 o 3 4 _

connector2s connectorl:  3PIN#Gf:

Originator Date A

gluxiongwej 20250517
giuxiongwe 20250915

0. ) N0, | Syol
(=1 =23

* 1 [ INTL WU Em mm
- ﬁ o B
- - e 1080 1080 .
1 | ) . . .
T Top view Side view Bottom view
6 | mrLo 6
7 | o 7 — AT
8 | oo 8 : 7
9 g
10 0 y —
11| D200 | 11 | 0N 5 10]
12 [ o2phe) | 12 | 02p00) . —
15 [ o 13 |6

14 | D3NINC) 14 | D3N(NC)

15 | D3PINC) 15 | D3PINC)

16 | GND 16 | GND

17 | RESET 00 | 17 | R 11

18 [FSYNC 00 | 18 | FSYNC 11

19 | GND

AL NE R AT

il

\

el

N

20 Lo scL oo] 2 D
21 CAM SDA 00f
22 | 3V3
ik
L “«” RCPKE4E R, CPE=1.33; |
TR, LR R AZ N0 2mm, bR AE R L0, 2nm;
; ,‘ .‘ _ L 3 o ‘,\.ﬁ - Ny AL ‘.LM
4 IMREK: 6 2ROHS2. 0 HF;
2R u = e
© HIHITHENERAT o
EVE] TOLERANCE TYPE helcn oy MR . o
DIM. ] D-Robotics RDK™ Stereo Camer: 30WT
<3 £003 | 003 | 01 | *015 [mo T 7 : e T
>3~50 | 005 | #005 | 01 | 2015 qiuxiongwel 20250915
»50-100 | 005 | *008 | 2015 | 02 |7 Biaoziien 2 _:mommoma
>100  [#008% [ zoax [ 202 [#o3x |—r - T F
ANGLE | t05° | 05+ |%08* | 3 sunhuan 20250915
View angle fllis Unit #if Seale I Sheat TR
@ | A4| mm 1:1 1 /1
1 5 _ 6 % 7 _ 8

9. Fg KM B4 (Camera Module Configuration)
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Specification)

ing

10. @& A (Packagi

B Autodesk i H W™= il {E

ROHS Date Revisions Signed
2012-07-31 First Release
Pb Free 2013-04—17 B
_

_...“____.. :ﬁ.m_. _ X ﬁ El.m__
—_
STEP1: F 7™ fhis & STEP2: H#HEB A STEP3: 1 &= 8 Mk
B s Bk
H BRI
—s —e ;
Ho ik
i SeAm s
Stepd: KHTALLF MM THN BT ARt JEAICS  Steps: ¥ 5 REHA— KA Step6: T4 i %
i VTR g =
L kR R AL 28 A TR A
L1 T H SR B LA A A T S M TITLE - ,
Lo R, R, RRANE -, SRR | 5O ANCL- = TR
ERPHERER, LRI HERAME. . itk | MBDEL : DRAWN [AZ]
L3 TRACNRMH IR, AR AL, TS Tt T PART NO.: [CHECKEQWAY]
L4 P RGARR, FMTFa% s3-solenos| soo o7 [rats] MATERIAL : APPROVED :
>50-1080.05] 0.04 £0.15|x0.2 | FINISHED : FILE NO :
4 [ (X £ X ) SOPOYRYHES | so5 s0aTsr | UNITmn)SIZEA4] A [SCALET: 1[VER:
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