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3.2.2 EHTF

PTG MERN EVM MG RE | Wt b O (R ) bR, 19 3-8 R T —AVRE TAR
il

Number of EVMs: 1EVM v Selected EVM: EVM 1 v

EVM 1
Hardware Switch Settings SW1: GND v SWO: GND v
Shunt/Current Configuration
RSHUNT: [ |mo
Max Expected Current: ’ ‘ A
CURRENT_LSB: i |A
CALIBRATION: ]0 \
True CURRENT_LSB: A
True Max Current: A
Required Sensing Range: mV
&l 3-8. META

MUCTTIH F o, Eer Lk B 2 I EVM s |, RJEXT T84 EVM |, fE0T LS B P BEAE {4 5 158 B A B 209
FHAT CURRENT _LSB. NN T M LA EITA 7

*  Number of EVMs
- WEEA T GUI #lE SCB LiEHE:M EVM %= .
- iR, SCB Ml GUI — k& Z AU HF 4 1~ INA230EVM.
- TSR EMOZ W ER , HA M “Results Data” &R L RIAHFIRE .
+ FTik EVM
- R E IR YT EE R E ) EVM.
- XSk PFREREST] “Registers” IR 1) EVM.
* Hardware Switch Settings
- SERIXWE  DMES EVM R B o E AR S
- HEE, RSO TUE R AR R BT, TRE TR E . R E 2 AT, GUI 2BH i H AR
WHE.
- FEMALE MO BN, 14 “Results Data” &£ ERIAHRRE .
* Shunt/Current Configuration
- e TN 3 F A B BT 52 CURRENT _LSB 1% & CALIBRATION 2 778%. LLF &L
T ST B
* RSHUNT
- WINPT, BAA Q.

* Max Expected Current
- NS HLRE R T FRRAE SR A
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- i “Max Expected Current” “ZB B =, WA LLF-5) 1% CALIBRATION , b T B 245 %0 H 7 4
% EVM TIE 1 “True Max Current” {8,
« CURRENT_LSB
- XAETFEAAH A CURRENT_LSB i , AN %R, B2 HERYE “Max Expected Current” =
BT .
- WHFRE , AT ESU T, HE S Nk,
+ CALIBRATION
- 4% RSHUNT #1 CURRENT_LSB {155 Hi 1) CALIBRATION fH. 4t Bk A Bt | o {E
2-HA %15 N\ CALIBRATION 2717 %% .
- WHEFRE , AT ESU T, HES S Nk,
- WA LS TR T B A 2 B B A O
+ True CURRENT _LSB
- IXGEMR RS A B 5 FL FHAE AN CALIBRATION 7377 #% T 5545 Hi 1) 5Pr CURRENT_LSB B ( #4718 %
B .
- X& “Results Data” #B7> 7 AT EK1E
*  True Max Current
- XM VSHUNT Al CURRENT #7743 H-f# F RSHUNT A True CURRENT_LSB 543 H ik
AL R (RN ES ) S
* Required Sensing Range
- X HLR IR T AR E I U H BE R e K T AL T e 1 B 3
- WIEARIEE “Max Expected Current” , W] “True Max Current” B F#{f .

3.2.3 FFEBETF
FEAE MR R A Ay | WS AN L 4 (A ) Kb, “Registers” IR 3-9 fis.

= INA230 ‘ File Options Tools Help

f | Register Map Selected EVM: EVM 1 v AutoRead  Off v Immediate Write v
Q, search Registers by name or address (0x...) [ search Bitfields [#% Show Bits
o - FieLo View
Register Name Address Value
Gl E il o lE 7ol lala[aldla CONFIGURATION
° Y Configueation Configuration / CONFIGURATION / RST[15]
| CONFIGURATION 7] 0x00 0x4127 0 0 0 0 i 0 0 1 0 0 1 1 1 D feT
I CALIBRATION 0x05 0x0000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
|y Results Configuration / CONFIGURATION / AVG[11:9]
SHUNT_VOLTAGE 0x01 OxXFFFC AVG
BUS_VOLTAGE 0x02 0x0001 1 v
POWER 0x03 0x0000
Configuration / CONFIGURATION / VBUSCTI8:6]
CURRENT 0x04 0x0000 VBUSCT
v Flags and Alerts 1.1ms v
MASK_ENABLE 0x06 0x0008 0|0|0| 0| 0|0 0 0
ALERTALIMIT 0x07 0x0000 olololololololelolelo|loel|olol|ol:e Configuration / CONFIGURATION / VSHCT(5:3]
VSHCT
v ID Registers
1.1ms v
DIE_ID OxFF 0x2260
Configuration / CONFIGURATION / MODE[2:0] [}
MODE
Shunt and Bus, Continuous v
&) GD ~ COM4115200 Hardware Connected *i3 TExas INSTRUMENTS

& 3-9. GUI FAMETF

T, T AE EVM BN S NG arfras . X A T — S T

« {f “Register” T L , i FHI# ) Selected EVM T i 2% B R 356 B B4 T A B84
- ER, IR SZ B ER , AT “ Configuration” JETR AR E .
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- WEEMIIEER |, /£ MCU i B BRI S ANt | SRJE 120 FT A 47 84ME , DL H “Registers” T
Mo A, WRHYERENZR S |, Wit FEEIRIERA IR . APk IR |, R RS
A, WESe e AR E .

BB, TR BB NS . WERFEE | ¥ Immediate Write ¥ B ¥ 4H Deferred Write , UU{#

IRAE LS 5 VB N

- HP ATl DL B ] S A A A
o BN Field View 35N THEHE.

o AN ECH R IE B R L Value .
o AR AL

F1HF Auto Read ¥ A 2538 “Registers” THIH FIZF A7 4% , A HT Results Data #5rH B .

- WUREWEERIE A Auto Read kb THTIFIRZ |, ATRES T HL BRI LR 7

RGBS E R F BRI | kR O EiFx.

- WMRXFAB/IEAELZEN , EEEHRIEE.

RNTIERI |, oL A8 BB AP ADR | 2 S5 FBERANT LA M R 2 A28 WL 28 k. Ak |, nrE 3 File

> Register Data , WK 3-10 H fr.

File Options Tools Help

’ Program Device... Off v

\J o
# Register Data > | B Saveregister settings

S iNdgimic AUUreS

BB Load register settings
on

& 3-10. (R MBFFREE

- fEIMEEEF 4% T Read All Registers 15, LA IS bR a1 (B 50T 25 47458 TUIHT , AR DN 23 77 4% 5 & 1%
IR
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3.2.4 ZREFLTTF

5 7 S — B ) 28 TR At JE U 7 (4RO ) PR [ 311 SR T SR U
M EA RS | HURER I EVM HOSCE | % R TR R TR .

Results to collect/show ’
o Number of EVMs: 2 EVMs v (e AR NV [ ] #Samples Only
od VSHUNT
v EVM1 SW1:GND~ SWO: GND v Delay between samples:

VBUS y P
CURRENT 2.200 ms, [% Auto Delay
POWER EVM 2* SW1:GNDv SWO:vysS +

*Selected EVM SAVE ALL PLOTS CLEARALL PLOTS

#Samples: | 1000 \

(Changing #Samples clears all plots)

VSHUNT Result
mV = Tmv
H EV SAVE PLOT
|
05
CLEARPLOT
0 0 Y-Axis Options:
[J Manual Scale
0.5 05 Max:
Min:

V 0 100 200 300 400 500 600 700 800 900
Samples (633 )

B 3-1. £RREMRE
THAH 7 Wi fdF “Results Data” 3% 5= T A4 & 38 52 10 4 Ak B
* Results to collect/show
- SR A I B N S A AE A . WIRAETK T COLLECT DATA #5482 BRI FLE R4 , W
TN E KRS, EVM TE R A i B AU 2748 ( BIMERH T84 ) .
- WERAFE EVM RELIE A — AN E | BABREASER , BOARSRELRE , mMERKBEEG
BB HUBTIE R WOREUR
*  Number of EVMs
- ¥ Number of EVMs i3 55 B A 4T EH I EVM $& .
c HZRE 2-2, 7MWK ZA EVM EER K.
o FEMAFMLZEER , tB&FE K “Configuration” IEI-E L AH R E .
- GUI — X Z N SCHF 4 4~ INA230EVM.
- Switch settings
o SRR IF A EVM IEF AR bk
o fE GUI hiEHREE , UMESEMNERER EVM R EREF—2L
- EVM 1 B3 ARSI |, BRI CSEHENRE.
- FEMALE Mz BN, 4 M Configuration &R _E A A& B .
o IBEAEFH 2 AN ) “Registers” A1 “Configuration” &£ EATH K 2% EVM 48R ES ().
- WER EVM G ER , 2R EVM &N R) EVM.
o WEE/EFRE
- Collect Data
* 1%~ COLLECT DATA #5RIT 1A RS .
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o fEHEESCR , MCU ji@it USB BULK JliE S BRI & AR 2RIk e S RAE . I — N8 BT 45
RIG, Bk — Nt
- JFTH EVM A 4 RAEILFER N — A “FEARSE” .
« BEARTERSEFER , HP ATl “Registers” IR X AL B A7 S EATIRS | (HIX 1M RN
FEIR S [A]
1% STOP COLLECT #&4llf% 1k R &%k .
- #Samples Only
Rk F T HRIENE | GUI SERENFEASEZR S “#Samples” HEHFTREMEEG , BT 1 REK
Pz,
R REHFIZEIENE |, GUI 488 RAEHHRE FE U 50T 1Y) #Samples MEAS.
- Delay between samples
W B BRI A (8] 2 (8] ) 1ER o
TSR GE IR N A T e R (e T 2R M S R E . EVM BE DA T CPU ) |, WITJGiESRAS A
7 P AE IR I (7]
HANMEREHIEN , P AT LUE “Registers” £ IR0 HAN TR AF 28 31T | (HIX S IMEE R A1
FEIR ]
- Auto Delay
o ARVEFEHET [A], SPIER B EE SR, E R,
WA HZA EVM |, WEERHE F 4 NI [a15R B 05 AT A3 B iR {E i /N EVM.

- Save All Plots
* %N SAVE ALL PLOTS #2417] LI¥4 Results to collect/show 43 WA 24 1T ik &5 50f B 1 B {5 A7 31
HL TR
N AR AR SAVE PLOT #5411, nIACHZ 3R A (R B0 R AFAE B PR A R
- Clear All Plots

%N CLEAR ALL PLOTS #%41 vl 35 b T A B2 (i s
o W RNEAEEZEINN CLEAR PLOT #41 A 1% 1% B 2 i B .

- #Samples
B A ) B P B SR B R R R AL
- WHEESE T ERGAT , DMELE T R SRR .

- Y-Axis Options
Manual Scale
- 2R I BRI T EVM 50N “Max” Fil “Min” B8 sE AR [F AR FEAE -
- W RIE A R IRAE |, B EVM B B A B Y BAR A BAREGR T % EVM BR U ETAAE R

B/ ME R B KAE

Max
- WHEERTHTIE EVM 5K Y filifi.
- &" “Manual Scale” J5 , tnR b 7B, WIEER S 5 3hIE 78 B3R 241575 RME -
Min
- MEFRFYHTHA EVM B/ Y e
- i&" Manual Scale & , iR ILFBONT , WK S HshIH 78 B3R 241715 ME -
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3.3 EVM USB BHE5&/5

WA, \IAMER GUI, l_Ji USB it I EL#% 5 EVM #EATEME . AT 0 |, il 8547 COM i U AIE P&
A, R s COM i M5 USB BULK il #i 4 R XA BTl 5 e LK E .. A GUI iE
2 EVM.

3.3.1 £5/£ USB £ 5#/F
18 F H3 47 COM 3 3@ LA RS 1) USB #4355 & 778 -

o WEBEFHNER X ;- setdevice DEVID
- Hrb setdevice $hZN/NE |, F:H DEVID E XA -
o kR AL 4 A LSB i, xbF ik Ox4A , A 10.
- R, WREER T —AEEZ A EVM R E AL SCB , Mk BRI R B K ek ik
* SCB {ERFNIN AR G 12C 80 SPI. R AERAEMEEAE |, WEEFERIAN SPI. fE%$: 12C EVM
KI5 R &AL SCB, LMEH 12C.
- i, EikE INA230 @ﬁﬁ%ﬁ%ﬁﬂﬁhﬁ Ox4A , Ki%#n4 : setdevice 10.
- XHFAH , EVM £z [A] JSON &I HARDIRES (- “idle” B¢ “collecting” ) :

{"acknowledge":"setdevice 10"}
{"evm_state":"idle"}
o AR rreg ADR
- Hr ADR £t/ gkl | rreg tH4N/INE
- TSR K EBNG | FFEATEELL “0x” FFk. AT DUEEH 0 SRIEAN G as bk, Bl | 2
T EU A A7 Ak 0x02 , — 2645 3y g & A4
* rreg 2
* rreg 0002
* rreg 0x02
- M “Ox” B, “x” BAUNNE.
- XA, EVM iz [E] JSON A% AL RATIRE (- “idle” B “collecting” )
{"acknowledge":"rreg 0x02"}
{"register":{"address":2,"value":2637}}
{"evm_state":"idle"}
© HAFAEHEEA - wreg ADR VAL
- Jirh ADR A1 VAL SR +758E] , wreg 1h% /NS
- AAERRHIEEAME P LR RS8N | FEHATRELL “Ox” ko tnPLESEEA 0 SRIEANZF 1725 H bk FIME
it Ein) F A7 AR Ox0 5 ANMH 0x436f , JELeq7 21 fir (04 -
* wreg 0 436f
* wreg 00 0x436f
* wreg 0x00 0x436F
- fEM COx” I, X AN
- XFAP, EVM iR A JSON feaU £ AR (- “idle” i “collecting” )
{"acknowledge":"wreg 0x00 0x436f"}
{"console":"Writing 0x436f to CONFIGURATION register"}
{"evm_state":"idle"}
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3.3.2 1511 USB BULK 318 REH#E

Collect Data ht ~ARYE 1R E NI BCE | BT A R A7 28 ROEAHICHR - LD REAEE S Bt U P e i
f, EARNERE EVM BUH RIS 4 I E . SUERBEE 4 47 COM I LR sh iz Ik, {Hilid USB BULK
B AIELE R BB , W B #EL

o EEEIERAEMR L collect timerPeriod collectFlags channelAddressIDs numDevices
- WEERRA NS EATER , HHBANSHI UL FERRRE | ST

timerPeriod

- MCU mH T HHR AL T 284838 (B4 s, 7S 32 ffh ) -

collectFlags

- RAELLFE S, — MR RA 1 (R EBEREA FAAAHEEA ) 10 ( R T4
EHRA) -

VSHUNT = 0b1000
+ VBUS = 0b0100
CURRENT = 0b0010
POWER = 0b0001
channelAddressIDs
- XL LSB kA 12C Hiuhilk sk 4 4> LSB.
B, i EVM 1 #E#3E 0x41 |, EVM 2 73858 0x43 F |, iX B f)4E k2 0600110001
NumDevices
- HERRK EVM & (1-4).
- BN, EEE 2.2ms FFUEHEAT — X VSHUNT #1 VBUS #8505 gE |, IXHF EVM 1 ik = 0x41 F1 EVM 2 Mk
= 0x43 1> INA230EVM , K i% : collect 2200 12 49 2.
SHFA] , EVM £33k 1] JSON #% AR AANRE

{"acknowledge":"collect 2200 12 49 2"}
{"evm_state":"collecting"}
- USB BULK i 8 an M A& 2UHI % - framelD deviceNumlID address registerSize data
NS AR EoRE , T
- framelD (1 577
IRZTLN 0. H T B IEEE CX 5.
- deviceNumID ( 1 F71)
XFRET EVM % 51 1D $5-
- fE BB, R AR E D 0x41 1) EVM 1 328, B8R N 1, R E
0x43 ff] EVM 2 B2, iZA6H N 2.
address (1 MF75)
NS AL ) B A
- registerSize (1 N7 )
Je THHE B 7 T 8
- data (—&K 1 AT
TR FHAHREARE |, Hafmm AT,
o IEHERERENE R - stop
- Hrp stop th%N/NE .
- EVM iZ[H] JSON #% i ARLIRE

{"acknowledge":"stop"}
{"evm_state":"idle"}
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4 TR
4.1 FEE

K 4-1 F1& 4-2 875 T INA230EVM B EFEE. & 4-1 88 T EVM BIHE . K 4-2 5o~ 7 EVM B RIALIGES

+3v3
R6
P9 1.0k
— PNS SWO
& ScL = |1
1 +3V3 +3V3  GND
3 = 2L
GND U1
3 [3 l
Vs 9 1 A0 RS
Vs A0 FF————
é— 2 Al P8 1.0k 4
INN_12 | o Sl
8l - 4 anr | 3_ALERT Sda sDA PN4 P10 PNA 5
INP__13 Nt BUS 11 Vbus Al Al
& AO PNS 6
6 5 SCL 6 TP11
— NC SCL <
R on |od__sDA ALERT A0 7 |—
i 8 s =
- Ne " 5 o | MNT_2
- N GND TP12 7o MNT_3
JECH s GND 0| MNT 4
16 1 ne pap 12 == L
- = CUS-14TB
10k 14F 0.1uF T3 INAZ30AIRGTR = 6 GND
Vs
GND END
= &7 _I_—\_5W1
GND GND = 1
+3V3  GND
= T ]
GND
3
1 PD2 A
2 PD2 B 4
SHIa 2 PNE s
PNS 6
2 MNT_1
— MNT_2
MNT_3
3A 138 oy 10 1 vNT 4
Pa1 =  CUS-14TB
5V h i GND
2 200 | Gy | ma
+3v3 _=I_—\_§‘° 015 P2 | i | b oo
T oo 19 ST
D2B 8 7 Pa3 PD2 A
B T 8 g o h J
4 2 lg ol PPO h ﬂ PN5
PP1 & “ PN4

B 4-1. Jo7 7 PR e B
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www.ti.com.cn BE1F 1211 X AF

T

o OO O <9

X X X

PCB PCB PCB
LOGO LOGO LOGO
Texas Instruments CE Mark FCC disclaimer WEEE logo

'l

CAUTION HOT SURFACE

772
Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.

773
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

7724
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

775
Assembly Note
Trim the leads under J1 (back of PCB) to give clearance from surface

& 4-2. w1 IR A
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4.2 PCB fiJ%

FEL AR AT R AT 2R 4 EU ) o . X LE ] B AE o RS AR B AT R, T AN T#li& EVM PCB.
4-3 2 4-6 #i%: 7 INA230EVM [#) PCB )£

@ 10A MAX
36UCM MAX

-a"% @

& 4-5. L& & 4-6. K2

20 INA230 71 ZHCUCG1 - OCTOBER 2024
Ve =13
English Document: SBOU311
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com.cn
https://www.ti.com.cn/cn/lit/pdf/ZHCUCG1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCUCG1&partnum=INA230EVM
https://www.ti.com/lit/pdf/SBOU311

13 TEXAS

INSTRUMENTS

www.ti.com.cn

BBt XA

4.3 YIRHE #

% 4-1 #2417 INA230EVM HIS {5 5,

x 4-1. YRlER

s HE B | U HESE =HRS HIE R
IPCB1 1 El il i, AR INA230EVM NES
C1 1 1uF | HES, BE , 1uF , 16V, +/-20% , X5R , 0402 0402 GRM155R61C105MA12D MuRata
C2 1 0.1uF | %% | Bg% , 0.1uF , 50V , +/-20% , X7R , 0402 0402 GRM155R71H104ME14D  |MuRata
D1. D2 2 Aty |LED, At , SMD 0805 VAOL-S8WR4 Visual
Communications
Company, LLC
H1. H2. H3. H4 |4 Bumpon , ERFE |, 0.25 X 0.075 , i&H] 75x250mil SJ5382 3M
J1 1 i 7 Ek 6POS T 46 A\ 5MM PCB ZH35 i+ = - 418 Z2Z5 1585 5| 4k HDR6 691137710006 Wurth Electronics
J2 1 fEiME , 2mm , 6x2 , 4, RIA, TH $HEE , 2mm , 6x2 , NPPN062FJFN-RC Sullins Connector
R/A, TH Solutions
J3 1 Rk, 9L, B, 12 4%, 0.079" (2.00mm) HDR12 NRPNO62PARN-RC Sullins Connector
Solutions
J4 1 Bk, 2.54mm , 2x1, 4, TH 3L, 2.54mm 61300211121 Wurth Elektronik
2x1, TH
R2. R3 2 0 HiBL , 0, 5% , 0.125W , 0603 0603 MCT06030Z0000ZP500 Vishay/Beyschlag
R4. R7 2 10k HiFE , 10k , 5% , 0.063W , AEC-Q200 0 2% , 0402 0402 CRCWO040210K0JNED Vishay-Dale
R5. R6 2 1.0k |HFH , 1.0k , 5% , 0.063W , AEC-Q200 0 % , 0402 0402 CRCWO04021K00JNED Vishay-Dale
R8 1 47k | HFH , 4.7k , 5% , 0.063W , AEC-Q200 0 2% , 0402 0402 CRCWO04024K70JNED Vishay-Dale
SH-J4 1 SR 2 54mm , 4, Htn e, 2.54mm 60900213421 Waurth Elektronik
&
SWO0. SW1 2 WENIT R SPAT KM% , HA SMT_SW_11MM3_4M |CUS-14TB Nidec Copal
M1 Electronics ( H7 %}
FHTHEMRAA )
TP1. TP2. 12 Wk, A, SMT Testpoint_Keystone_ 5015 Keystone
TP3. TP4. Miniature
TP5. TP6.
TP7. TP8.
TP9. TP10.
TP11. TP12
u1 1 BTG 28V, X, FEH . ALM/E0 12C i /o 2 i RGT0016C INA230AIRGTR M (TI)
%%  RGT0016C (VQFN-16)
C3 0 0. 1uF | %, Fg& , 0.1uF , 100V , +/-10% , X7S , AEC-Q200 1 % , 0603 0603 CGA3E3X7S2A104K080AB |TDK
FID1. FID2. 0 TR . A T LB TR ot . ANl A3 ANiEH
FID3
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R 41 PRNER (42)
(VA2 HE i PiBH HHIESH BARE ialbeed]
LBL1 0 AFEENFTEIRRZ |, 0.650" ( %% ) x 0.200" ( & ) - 10,000/ PCB #5% , 0.650 x THT-14-423-10 Brady
0.200 #~}
R1 0 10mQ £0.5% 2W - sl 2512 ( A 6432 ) |, ¥5% AEC-Q200 , #iijiky |2512 PCS2512DRO100ET Ohmite
W, B4
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5 HARE R

5.1 BtR
BT A B8 9 355 B AT & B

6 FHR I

A FFRE AN TSRS | SClkgn 5 SBOU3 . IR STk 5 BT ] 7 RES B T 458 5 A SR 245 1 e
FOCRUEIT R . BOHTAEIT BT A wwwe.ti.com _E3RTS , AT AAEINASCES (TI) SCRkma B2 Aacy ( FL &~ (800)
477-8924 ) S b5 Bty ( FLIE N (972) 644-5580 ) 3K1F. TR, AT SCR bR B SCER GRS R SR . 3R
6-1 % 7 5i% EVM MRS . Al LA A& 6-1 TR IREE 215 B . 8 4 R EERE E www.ti.com
RIPE S SO . SCHRGR S B4 3] PDF SCRY .

* 6-1. fHRCRY
SRR SCRSTRRG 2
INA230 #ds% SBOS601
P C et LN SBOA511
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ERFRNRREH
THERHFREEEARNTEMELE (8FRER ) . RUTAR (8F2E)1) . MARHEMRTTEN, METE, R22EEMEMER ,
FRIEXAREETREEMATRERNER , SFETR T EH Y., EREARFENER SR FRIBEME =5 MR=RNHERIE
XEFRAEER T @B RITORETRAREA, SFBTREUTE2HRE : (1) HNENNARFESEN TIF R, (2) ®it. B
EHMREHNEA |, (3) BRENNABRZEMMEUAREAEMIERZS, FERE, KERHMER,
XLEFRRMELE  BFZTEH, TI BRENTRXLERRATHARETFEARN TI ~ROMA, FPENXERRHTHBEFHRER.
BEREAEMEM TI DIRFRNBEFAE=F DR, ENEFBRZREXERFNEATY TI REARERNDEARE, B/E, K
K, HENKES , T HEBEFAR.
THRENTRZ T HEERRR ticom LEMBARAZRT FREMHEMEAZTOHIR. T REXERRATLT RIUARMESNER
THEX TIFREARHERNERIIBRETFH.
Tl 33 H B BT RER M E M H AR T RS & .
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