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ZTOF-4424-10A-Z45 /& — K E % . BEA S dTOF (direct Time of Flight)

FEIRES . BAERR T VCSEL BOGRATE: . FOL I M (SPAD) FR4I. #iE
B%. TDC (Time Digital Converter) . MCU, XH dTOF HiR, W EFHYGHIH| AT
ARG S, AEAN RIS WU v 0 P AN 52 AR R B0 S S 2R B, RS
B sm RS R o

ZTOF-4424-10A-245 SZ#E3T 1IC #E4T Firmware ST, ARG 27 75 5K 2 il A
KEE G SRR T AR Z&H i, 54 Class | AR A bRk 2

D

—EEN RGP B
RETFRECEE R B3R Optical LGA. R~F: 4.4X2.4X1.0 mm

- PR A
MPERAES . 2cm-Sm. MIEEATR . F K 50Hz « MIEMGE: +3%

=L i i
Class | tEEZ . 940 nm VCSEL UG K& I 2%

P
BT IR F BB, MR R M. R | BRI, S
PSS M

RS AN TR
NCIBMERE N, IRIRAE P ARAREOAE . TARIRBEYER: -20~70°C . iR LR E TEaF
FF£+ ROHS 1 REACH 731

D A

FVUEB) B3 SR AEREA . FLEs A BEfE (USESFIPR S =S aa D) « ek A RERE I (F
PRI EE ) . ZREPE S Ae-RERR A S B e R . B RE 1B, BREIT ORI RERI CH PRSI EE ) B 3h AR
WA RGN . AT i 4s . AR/VR. Hl#s A

PARARLSE AR T chavucht KRN

Hihik(Add):  H LT AR HE R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com




ZTOF-4424-10A-245

TOF fER2%

®1: HARHMESH
ZH {1
R 44mmx 24 mmx 1.0 mm
o 2 2 2cm~5m
Ao A 5 +3%@% N
IS Up to 50 Hz
TAFH 3.3V
TAFH R 0.9mA@1 Hz; 17 mA @30 Hz
FEMLIFE <10uA@HW standby
K 940 nm
FOI (Field of illumination) 22 deg
FOV (Field of View) 25°
2N g 12
T OER IIC, Slave address: (0x41)
TAERE -20C ~70C
AR -40~85°C
WOt %4 LASER CLASS 1 (IEC 60825-1: 2014)
1.2 RGHER
Sensor
HSHULL | 1 i srandp), Lime o dtatzonerte| o oco e T vese
GRIOL) | | controller
SPAD Array
~=DA MCU analog blodks
_scL, togram memory

TR GIRLLAb A S A R A F

Hohitb(Add): AL AR TR R 3

HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721

WXt (Web):  www.zgy-led.com
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ZTOF-4424-10A-Z45 rOF FEHRAS

1.3 Bl HIE X
GND

crion ST

DNC E’ GND

SDA E] GND

SCL AVSSVCSEL
AVDD AVDDVCSEL
GND
2: FlpE XE ORMED
*£ 2. 5lIEX
5| 5 5| & R BHY 15 B
1 AVDDVCSEL ZER/ 3.2V ~36VDC
2 AVSSVCSEL GND et
3 GND GND Heth
4 GND2 GND b
5 XISHUT L TN TR LR T A 4 N, 1% P &L
6 GND3 GND e
7 GPIO1 KB AN BN AR T AMEA IS ST
8 DNC p It 5| =S
9 SDA et TN Tl RC HATHE
10 SCL /S TUN 12C & 47 Bl A
1 AVDD HL 3.2V~36VDC
12 GND4 GND b
I ZRINGIR L b SARE TR A A CHAULIGHT

Hihik(Add):  H LT AR HE R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com
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D B s
2. 1 kRS %

7 3: IRZE (FRAEFF PR, Ta=25C)

B o/l i 7 5 A
AVDD,AVDDVCSEL 3.3V it -0.5 - 3.63 V
GND,GND2,GND3,GND4 et 0 - 0 vV
= 10 (1.8V k) -0.5 - 1.98 V
XSHUT,SDA,SCL,GPIO1 ——
= 10 (3.3V k) -0.5 3 3.63 V
2.2 FETHEXM
T4 HEHFETIERY
S8 i/ i i BN :¥iva
AVDD ,AVDDVCSEL 3.3V fe 2.97 3.3 3.63 AV
i F TAEHEEIRE -20 25 70 C
2.3 ESD f:fE
¥ 5. ESD EfiE
P Bl S
ISCR Latch up immunity +/- 100mA JEDEC78E
VESD,HBM ESD HBM Model +/- 2000V JS-001-2017
VESD,CDM ESD CDM Model +/- 500V JS-002-2018
2.4 HIRIhFE
6. Mo AR
BH =R e Bk HpL
HW STANDBY J< 4] Xshut - - 10 HA
SW STANDBY TIF Xshut - - 20 HA
T T Z VR 30Hz, f% VCSEL - - 56.1 mw
I RIMCIR AL SR PR A F] CHAULIGHT

ok (Add):  H il T AR E R 3 5
Hi14i(Tel): 0760-88504720 f%¥i(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com
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TOF 1558

) Y ENn
3. 1 JUEERT Al

DMEER )5 VCSEL TR S S MNP B LA, BBE Bl prif e soti %, JilsE

i ] R

WG BATLHE R

3.2 JFEHERE

PLUR I ER 14 BE R TEBE IS 1 Z B %N 90%, Air Gap SN 0.36mm, G

No environment Light,

Jest, sm BRI A, TOEIRECY 300k, MK EDY 32ms.

HECEFRME T E.

Grey Card Measured Distance vs. Target Distance [mm]

5000
—— ground_truth
4500 4 —— DAD301
4000 : | .
__ 3500 — - N
E
E
T 3000 -
p |
s
g 2500 — — _
-
g
3 2000
¢ |
o
= |
1500 = - _——
1000 — — —
500 — ~ — A
0 T
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Jarget Distance(mm)
N N -
3 FREEE S I R 2
No environment Light,
1o.0% Grey Card Measured Distance Accuracy vs. Target Distance [mm]
0.4 -~ -
-+ DAD301 f
7.5% T _

2.5% 4e3

Measured Distance Accuracy
(=]
Q
®

5.0% 4

-7.5%

-10.0%

i -, o - . .

%ﬁgﬂ{»c{w. " wﬂ\v‘w“";‘-’m A TN bt 0t St KAt 1 i i
s ¥

.5

1000

2000 3000
Target Distance(mmj}

B 4 EIABOE TR

P AR LIRLT 4 S A TR A )

4000 5000

CHAULIGHT B

Hihik(Add):  H LT AR HE R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
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TOF {558

D shesfik
4.1 FETHERE

Power Off

Apply Femmve
AVDD AVDD

Sensor
Standby

Raise Lower
¥shut ¥shut

Bootloader

Host send
Firmware

App0 Idle; wait
App0 emd?

Single
Measure

Host

Continuous

timed measure

Internal
standby

|
5 [ PR AR AR

4. 2 B AL e

MBI REAE R AE T 34T, DIRASREEVERE CRAE 50em MHEEAT) (MFEEIERN B R ZTOF-4424-10A-745
BEER E 7 B3 SRR, NS .

JTARPDCIRLL A R IR A 7] CHAULIGHT n

Hihik(Add):  H LT AR R R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web): www.zgy-led.com
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4. 3 PBEHRIER K

ZTOF-4424-10A-745 45 3 FhillFEAE R

L. B EEAR
BAT— K DMEE . KRG ABNIREE] SW RFHURAS

2. SEMAEEL
W a] kG HOST m] HE Y. JAshEr &5, RN, ZT0F-4424-10A-745 2724 EEF Wr. HOST
W ZTOF-4424-10A-745 HEN SW fSAUIRES, WFEE K EEF 1EES . s ik 2 EN sl b R,
ZTOF-4424-10A~745 21F 58 A U & Ja 3 NFFAUIRAS o W SR A5 1h i sk R AR AR R 18], 0 s 57 B b ik
NEFHUIRAS

3. EMWREL
HOST A $g e M T, MFE5E)E, ZT0F-4424-10A-745-EZhik [AE] SW FAHRRES .

4. 4 FREHHE: P RTER W

JE P AT LAAGE FH A 0w BB A R G R 2R

U P SR SR A ) R T EF AR AR COxEL) B ITAR &AL, Wb EALE 1 )5, PR
MELEFIR WSS 1 HERT .

T S (GPIOT) BRI, INBEES R SR i v W 51 B AR, 74— TR, HOST
X WAR S AL S 1 IEERT T, BARE R s IR A A T

4.5 TYER 7

JEENAE: XSHUT #& ZTOF-4424-10A-745 8 Fo%, XSHUT ffifigfs, 11C #EEml A2 K EH HOST HIFTHL
BeE, MCECHUEREAN BootLoader BBt Z JadbATMIME (FW) FAL A fE28 01464k, ZTOF-4424-10A-7Z45 Rl
ATE N IR, 557 HOST KIX¥ES .

TAEGRE: BRI EESE 28, BIHEAN Ranging TAEH, M—midR5e sy, /=4l (GPIOD) ,
HOST A IE|hibrfE, @i 1IC Vimlss RAFfres, HGE G 20T 3G R .

A\ I | \
XSHUT \
GPIOY(INT) \ T
Ic 0% YR/ X777 J \
API CMD [T\ /| FTARTRANGING, [ GETRESULT ) CLEAR INTERRUPT \ {
MOSTATE OFF  JFWBOQOTY SW STANDBY { RANGING ) SW STANDBY [} {  OFF

K 6 RN YA

JTARPDCIRLL A R IR A ] CHAULIGHT n

Hihik(Add):  H LT AR HE R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com
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4.6 MCU ¥

ZTOF-4424-10A-745 P44 —8i ARM Cortex-MO [ MCU, AHIESBUFEFT~.
HOST AJ$g e M T, MFE5E)E, ZT0F-4424-10A-745 HZER[EIF] SW HHLRES .

R T BTN A6

ZH /) A R B &
uP TAE#Z - 5 80 MHz MCU n] L {# k37 25 5k PLL Bpef TAE
PLL 45 % - 80 - MHz Xt BMHz 3% 7 2% i e

4.7 1IC BEfEPHX
4.7.1 1IC KR

11C BT ZTOF-4424-10A-745 FNHADS Fr 2 (B M5 B AL 4« 1IC J& Inter IC HIfEAK, XNHRN 1
2C, /& Philips ARIJFRMIFI XM LR LR, SR 1C A IRyl BRG— 2 X M Edi 4k SDA Fl—
ZITENZE SCL. WEFR, A FRE. 2 NS N SDA F SCL 43 A& S| —ke, it &S24k 1k
—Hhhl SR X 7y & A Be . ZTOF-4424-10A-745 42 TIC slave %e4%, A master KIEMILEIER.

VoC
[ R e T e | i
i | R1 R2
SOA | i
[} 1
e | i
lic i |
Master ! !
Sl SDA 1 SCL SDA : SCL SDA
] 1
1
1IC SLAVET t | NCSLAVEZ | 1 | IIC SLAVE3
I
hLiw

K7 BRI

ZTOF-4424-10A-Z45 K% &gk & ox41 CHIRIN 1bit 25 N 8bit, FTEIE N 0x82) , FWE XL
Fr AL E T S 1Mbits/s.

4.7.2 11C FEHiHiL

1IC &—FhE NBATAER L, 15 S a2k SCL DL XA BEEL: SDA HEL, FrG i GimErE s
A master Kilt, slave HR#E SCL A1 SDA ZHAKMIE FHATILEHAE, B PP HIUE A, 75l iEis
PRl ArfEHn. ACK BIASL DA KA RFRIR . Hp A R L2 slave HMEAIE SRR &M register Hidik
feH, Wl LRSS HAR AL, S e AT .

JTARPDCIRLL A R IR A 7] CHAULIGHT u

Hihik(Add):  H LT AR R R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web): www.zgy-led.com
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AR IRAR RIS AR IR

R [N |/
R C0 N VI

START condition STOP Condition

Kl 8 R bR IR AL AR R
2 SCL ATy HISFIY, SDA 55 Msy R DTN, Dy START JE4aARiR; SDA & 5 MK
PO ECPRE, Dy STOP 22 1E4RiR
RLAESIAT ACK FfAAL

SDA

| | |
| | |
| | |
| | |
| |

SCLM__L

‘ Data line ‘ Change‘
| stable; of data |
data valid  allowed

B9 A fEsAn ACK HfiANL
PIALHAT ACK ARHaT P AHH], &R 2 N RETE SCL NI FE~FAT BEJr &diE, SCL Ny H~FR, S fRFFAAR

4.7.3 1IC B

1) SN “FHRPIRA” (BRI SDA. SCL Z¥AmE s F) I, FHLRIE—ANRIEA

2) TEHUEEKRIE T AR thbRl 1 e s Emas R/AW HE (R R/W=0 N5
3) ML FEHLEGNEAE 5 ACK (ACK=0)

4) ENWLRINNU NZAE TG K IE W% N B 25 A7 k72757

5) MMLUC R ZF A7 a5 Huhib 5 iR ] — AR ZHE 5 ACK

6) FHULBINEAS 5 5 KIEE — A5 B HdE 7

7)) MHUE R 5 IR Bl — S REE S ACK

8) HEEH 6 WM 7 PREZNEIEF, T LLIN ZAFFAFAEATINT 5 HAE
9)  FEHLIA MM —AME AL S5 A VGE S HRR R 28

Y G Mgtk (5) ACK M A5 A7 AR ACK 53 1 ACK

JTARPDCIRLL A R IR A ] CHAULIGHT

Hihik(Add):  H LT AR HE R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com
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YR 2 ACK ACK HHHE n ACK (ER I 1A

4,

1)
2)
3)
4)
5)
6)
7)
8)
9)

7.4 1IC ZRE

BN “TIRPIRE” (B SDA. SCL RPN HESE) B, FEHLRIE—ANRIENL
FEHRIE 7 RS rEA 1 A EEwIAL R/W R I R/W=0 5D
MALIR [F] R ZAE 5

FEHLRIE 8 [ 77 stk

MALIR [F] R ZA5 5

FHURIE B R E— AR E AL

FEHRIE 7 MRS 1 A s EwIAL R/AW R N R/W=1 8D
MALIR [F] R ZAE 5

MBLRIEHE, HD 7577w B

10) EHLEIE ACK
1) 55 9 DA 10 BATLLEE 2K, B335 47 2
12)  EHLAMNLAIE — A5 LA G5 ARA G AR FHRE TR 4R

winhs | Mgk (5) ACK | Milt&erfrasihn | ACK | 24567 | A&l (3 ACK

AR 1 ACK ACK BEEE n ACK (EaIR
5. 1 B H#H
7% 8: HUy i A\ M
ADDR | BIT NAME DEFAULT | ACCESS Description
Currently running application
0x00 Default
0x00 | [7:0] App ID 8'h00 WR —
0x80 Bootloader application
0xCO Measurement application
0x01 [7:0] | App major version 8'h00 WR Application major revision
OxEQ0 | [7:0] EN register 8'h80 Enable register for analog device
) 0x00 default, no interrupt
OxE1 [7:0] | Interrupt register 8'h00 WR ,
0x03 interrupt for measurement
PRARTRI S S AR A T chavucht U

Hihik(Add):  H LT AR HE R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com
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5.2 Bootloader I F A2
VLR 25 {7 2h g L 7E APP ID =0x80 (Bootloader) FaJH

7 9: Bootloader 5 N &7 4%

ADDR | BIT NAME DEFAULT | ACCESS Description
Write: Bootloader Commands
0x08 [7:0] BL Cmd 8'h00 WR Read: Bootloader Status — anything
else than 0x00 means an error
0x09 [7:0] BL data size 8'h00 WR Bootloader Data size in bytes
O0x0A~ Up to 1~128 data bytes for
[7:0] BLdata 1...128 8'h00 WR
0x89 bootloader
Checksum for Sum(Cmd + Data
0x8B | [7:0] checksum 8'h00 WR _
Size + Data) XOR OxFF
7¢ 10: Bootloader Commands
Bootloader Cmd Value Description
RAM remap 0x11 Remap RAM to address 0
Download Init O0x14 Initialize RAM
Write RAM 0x41 Wirite RAM Region (Plain = not encoded into e.g. Intel Hex
RAM address 0x43 Set the read/write RAM pointer to a given address

5.3 APPO BT & 748

LA NEFAFIhiE R 7E APP ID =0xCO (App0) K#[

% 11 APPO #i30 Ml & A/7 4%

ADDR | BIT

NAME DEFAULT | ACCESS Description

0xC7 | [7:0]

Temperature
threshold

If variation between current temperature
and temperature of last calibration is bigg-
er than this threshold, calibration will be
performed

8'h00 WR

OxD7~
0xD8

[7:0] | Global offset

Global offset is calculated by global offset

calibration. If offset is negative, the requi-

8'h00 WR red data format is binary complement
0xD7: 1LSB = 1mm

0xD8: 1LSB = 256mm

TR GIRLLAb A S A R A F

CHAULIGHT m

ok (Add):  H il T AR E R 3 5
Hi14i(Tel): 0760-88504720 f%¥i(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com
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#¢12: APPO command

ADDR App0 Cmd Value Description
Ranging 0x04 Single or continuous measurement
Standby 0x12 Turn off oscillator and CPU, but RAM is power on
Reset 0x13 Reset CPU, RAM and IIC registers
Stop measurement OxFF Stop measurement or reading histogram

Register setting for ranging Mode: App0 Cmd = 0x04

ADDR | BIT NAME DEFAULT | ACCESS Description
Flag for continuous'measurement 0x00:
0x06 [7:0] | Cmddata 9 8'h00 WR default, single measurement 0x02:

continuous measurement

Repetition period in mSec, If the repetition
period is setlower than the ranging time
for this mode, the SOT26-001 runs at

0x07 [7:0] | Cmddata8 8'h00 WR maximum possible speed
0x00: default

0x23: For fps 30Hz on continuous
measurement

Frame count
0x08 [7:0] Cmddata?7 8'h00 WR 0x00: default
0x20: 32 frame for Fixed frame mode

Iterations of self-calibration

0x09 | [7:0] | Cmd data6 8'h00 WR
1LSB=1k
OxOA Iterations of main-lighting
X ~
0xOB [7:0] | Cmd data 5/4 8'h00 WR 0x0A: 1LSB =256 k
X
0x0B: 1LSB=1k
0x0C Iterations of pre-lighting
x ~
0x0D [7:0] | Cmd data 3/2 8'h00 WR 0x0C: 1 LSB =256 k
X
0x0D:1LSB=1k
High period of single lightin
Ox0E | [7:0] | Cmd data 1 8'h00 WR anp ) gie lghting
1 period = 1 PLL clock
Sum period of single lighting
OxOF | [7:0] | Cmddata0 8'h00 WR i
1 period = 1 PLL clock
ADDR | BIT NAME DEFAULT | ACCESS Description
Result number, incremented every time
0x20 | [7:0] | Result Num. 8'h00 WR
after measurement
0x21- _ Distance in [mm] of the object
[7:0] Distance 8'h00 WR
22 0x21: 1LSB = 1mm
PRARTRI S S AR A T chavucht  JEENN

ok (Add):  H il T AR E R 3 5
Hi14i(Tel): 0760-88504720 f%¥i(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com
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0x22: 1LSB = 256mm
0x23 | [7:0] | Confidence 8'h00 WR Reliability of object
The sys clock registers[32 bits] is a runn-
ing timer information — this value is count-
0x24~ ing up (and wraps around to 0 again) as
O0x27 [7:0] Sys_tick 8'h00 WR long as the internal clock is running
0x24: sys_tick[7:0] 0x25: sys_tick[15:8]
0x26: sys_tick[23:16] Ox27:
sys_tick[31:24]
0x28~ _
0OF [7:0] | Algo. State 8'h00 WR Algorithm state for current result
0x30 | [7:0] | Temperature 8'h00 RO Temperature in chip
p Joazhiil:
6. 1 ™ R~

ZTOF-4424-10A-745 f&&EZ8 2 12 5HAY LGA 3, R~ A 4.4mm (£0.05mm) x 2. 4mm (F0.05mm) x
1.0mm (+0.075mm), AKEXANZEHNT0.05mm.

24,4005 05 1000075
‘ 0.25 0.58
W N0 T 5,
ol HE b
©\-~\ 04 i
5 } L N
e 900
% o | o
= Uo7 -
¥ 05 16
TiME JEAA A

TR GIRLLAb A S A R A F

Hihik(Add):  H LT AR R R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web): www.zgy-led.com
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6.2 PCB /&R~

3.70
: w 2
- oy — N | il
i N R
=
o =
al N e
(o]
D.Sdl 0.80
0.80 1.85
THEA -
- BB ERES, BPRERTHUmmMtE.
K 11 pCB MRALR ST (RALED
6.3 SLF H %K
I0VDD
AN
4
AVDD
g :u(s; 1x5§ mxg 10K AN
oL L AVDDVCSEL . ®
M et T AVDD l 4. 7uF —— 100nF
GPIO1 -JuF ——
HOST [l 1
SDA AVSSVCSEL .
- SCL GND p
GND2
DNC GND3 ] ——
GND4

K ZTOF-4424-10A-245 HiFRAE R

LA
1. 4Mit AvDD R HEZE N YR AT fESEUT AVDDVCSEL M1 AVSSVCSEL AEHL 5]
2. HOST WAZIURZIKEN XSHUT. & EHLIRA RS, WFEE Ehi. XSHUT FEfFH HW standby #230 (6 11C 315 ).

JTARPDCIRLL A R IR A ] CHAULIGHT m

Hihik(Add):  H LT AR HE R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com
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p Fot AT
7.1 BEER

HEAF ) R R A IR B O 2400C ~ 260eC, i m A AERBIT 260eC. FHEFFMILHZRIE (AL SMT [HIE) FIAECSHtn
T

T &

L et : -

L R

" | il
1 :tp'm
I e SRR LT i ——————— .
[ t : ]
Typaf - ooeeesosooas < :
e P |
5 : :r R
" 6 R A : v
B 13 HEFE I [l At AL e i 2
R 130 HEIEAYH IR I b il 2 R
S8 SN BN L:¥[v;

BACIRE (Tsmin) 130 150 °C
%Eﬂ%ﬁ (TSmax) 200 200 OC
tS B E] (Tsminn 2] Tsmax) 90-110 60 - 120 S
BE (T 217 217 °C
NG D) 55-65 55 - 65 s
THE R % +2 +3 °Cls
B (Tp-10) - 250 °C
1A Ctpa10) - 10 s
Il{n%;’ﬁrjr$ - +3 °Cls
IE(ERAEE (Tp) 240 260 max. °C
A5 I U {1 L PR F i) 300 300 s
FRIRRIR (EERER T -4 -6 °Cls

LR
1. B3R AT HE P A A A A TR A5 11 o
2. Joas IR BB = k.

TR GIRLLAb A S A R A F

Hihik(Add):  H LT AR HE R % 3 S
HL 1% (Tel): 0760-88504720 1% H.(Fax): 0760-88504721
WXt (Web):  www.zgy-led.com
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7.2 Ui
ZTOF-4424-10A-Z45 VI PB4t T, SRR BURE SN 3 (MSL3) o HAFMFRENE AT
i :

FNEBUR TR R B R, SRR B 2SI TR IS R R R TR 25 2 0 2R AR IR e SR P2 AR AR 2 )
T IR AL R B R T RE UG, A SRR T TR A AR AT A B A I . TR A R B B A
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