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H 3 & d7Hg=s

!

e 2z

] 3 A 1 & PECM (Portable Electric Conductivity Measure-

ment) 7R ARQFA

ke

AN JE To| BA AF] FHHS B4 F /5% 45E FHT 5 A

A AbFS AEskdar ol obd % 1 3 2o

H 1. PECM 7H%Z AFEA
e NEZS | A Y
| 3 7] 1530 x 290 x 160 mm
£ A ] 1045kg
P IP65 (‘g Hr)
M AH|ME | 3.86Wyax
N T8AZE | 24Hr HIEZ 15 &)
UMY |- 2| ESQMEH|E2| 26650 (LH@ : 3.2V/3200mAh x 3 EA (Serial)
« 12Vdc/2A M@l OB EH  (215)
SHEA | 2| §QAHE HEe| S22 LE
7|2 =27|5 [ 500 ~ 1200 Vdc (4 Step : 500V, 800V, 1000V, 1200V)
A 3Tl |- d3F 1Y 55 1 0 ~ 1200 Vdc (24Bit)
- ol MHE 5 1 0 ~ 60 uA (248Bit)
- gt A2l 58 : 0 ~ 1.3m, (0.03mm resolution) (14Bit)
o W5t 2 £H . 200 ~ 550 °C, (with PT100) (15Bit)
« HE 2L HH . 55 ~ 125 °C
- HEZ] M =X : 0 ~ 12 Vdc (12Bit)
MAZls |« MOF7| : 2ms i
o HO{A - Anti-windup & 7FX|&= Pl Controller £ 0| &%l
MY £ MY Close-loop H|Of
HA|Z7|s |+ 4 x 20 Line OLED Display Module
- LED Bar Equalizer (G : 10 EA), - System Status LED (R, G)
- Charger Status LED (R, G), - Test LED (R, G)
- High Voltage On/Off LED (B)
- Buzzer (R) Red, (G) Green, (B) Blue
EM7|s | Isolated RS-232 41 (19200 Baud Rate)
XNZ&7|s | 2Mbit 256kByte EEPROM
AHE | . ™8l On/Off HE, . SIAE Key Pad, - <At Key Pad
B2z | MF Aot Mo ot 1Mt BEo| taf HiX|
AHE 2Hsd | Mol 23X
28 LAy [HE A dY
AH82E | -40 ~ 80 °C
Hoes | -40 ~ 80 °C




A 3 % 2 A PECM AojBE

2% 1€ AojREe] Top We et 7 AdEE BAR 715 8] Aol A R
hil2ot A4 A A,

4x20 Line OLED 2=

Power On

12Vdc i
Adapter

Switch

/

Debugger
Buzzer
e :" PT100
key Pad ‘
=Xt key
Wire Sensor \ Pad
High Voltage
patiery | o @ Terminal
Battery = LEs s —p
/ sa1as V¥
CR1220 A LIt e @ O 1
g - : 03N

A% 1. Ho{EE Top H

- Power On AMYEE 7]+ Ao &23H Power On Swtich ¢ 2%t} On FH A ~Elo
HAdo] F{jert.

- 12Vde Adapter 71MEE 9% olgE g AAHY wEHE Fdae Az AAE FF

Al 8o = AE% A =t
- Buzzer & 1%} 84 12 Terminal ©| Short 7} & A Al Buzzer & 2 drt}

- Debugger A9 E = e ol Firmware & U222 ALY 7215 devgE ZUEHY
p =
719 BA el A% Key Pad ¢F AdAEt} 343 Key



Pad & W4 ol A B+ 9 olF dEA F=2 AMSHT

Wire Sensor #A9E & 215 Wire Sensor ¢ AAZ o] Wale] doj& = 5} Al Q‘:}
RTC Coin Battery CR1220 #4986+ RTC (Real Time Clock) 7]
Coin Battery 7} Z=€lth, 2 3V CR1220 < =g},

High Voltage Terminal 7Y E & €40 ¢} ©xte} AZAxm o 714 500V/ 800V/
1000V/ 1200V 7} = = A Ehj’

A Key Pad &= 4% scA5 4898 of AALEY « HES [AE], # & [Hd w729
o] & & 4 Utk

PT100 A9E <= 7|72 F&5 o 9= D-SUB 9PIN AYHE F3] <% PT100 3-Wire
of AZAH} Wle] W 585 FGA AFEHT

RS-232 AYEE 775 &3] 9= D-SUB 9PIN AYEHE T3 <5 PC ¢ A2
A Ao RUEHEY 2233 AZAEo] HolHE & Al

gjo M
Jo -
ﬁ
E
N
o
&

a9 2 = 2 LED WA & dEba 3l

Status LED

5

HV On LED TEST LED

g 2. ZF LED HiX]|

Status LED + System 9] Je]E veldth A Eli= Green ©]al, Fault el Red ©]
o},

HV On LED ¥ High Voltage 7} ¥ %1 =245 YepdTh a19te] A4 =W Blue LED
7} On o] Alztd o= o 4 gt

Test LED & Al#F /I F Test 0% AR H™ &5 F7F 7]5o] & W dF7F wid
Ht

=73 4d LED = WEHg £ ¢ ui= D4 9 Red LED 7} On ©] ¥, $30] 4
D5 ¢] Green LED 7} On ¥t} Sleep REo =3t 25 Off Hr)

LED Bar = 10 7§¢] LED & o]Folx lom et d7Fe 4= vekdth 2t 1uA A
Hjgs ol 10 719 LED 7} 25 AA 10uA ©]th



a¥ 3 2 AlYJEE Bottom W& uERHA ST 2E1IAHE WIH 2 26650 #WIE P &Y 374
l = 4

7F w2 = o] ot o] HiE = oot 2 A4S

a3 3. §|o{EE Bottom ™

a9 4 HEdabE dE g 26650 & WERH AL lth 3.2V/3200mAh o]t




A 33 A AU/ FHE AA

A3F3IALF ALHR

O
-r
T

PECM 9] %
ﬂ$~@%ag

H E5Ee obdiet ' 59 Erh
3 12Vde 2 Wghs o] 1”“011
&3 ZF SMPS 2 g Hmu o]et gAld HEZ F
Ha 7 Fd+= D4 ¢ LED RED 7} #5354,
A Adde] AAHYE gEtd HEY= ?Eﬂﬂ]
g 12 MCU oA 2msec vt} ZUE & =},

A YL 33V, 5V, 12V & Wy =4 53 12V =
2] Halalx A dAT dds ws

High Voltage DC/DC Converter &

High Voltage DC/DC Converter <] =
w2 500V, 800V 261V 9o AYS 17kt AHel A Control Pin ¢
a1, 1000V, 1200V 4V o] AYES A7Es AdEjel A Control Pin %<
olZ 93l MY ZHL I2C SRR ZHHE

Voltage DC/DC Converter 2] Control Pin & MCU ¢ DAC ¢ =Y

=

R

Asdd 4
HE T o] 12Vde
3]

o]
H
X
Tl

-
-
.

=5
5]

JXE r>4

<)
¥ 5V & T
_9/ = 2~ olu 2

= T MR 0]’»\‘:]'-
500V, 800V, 1000V, 1200V & =

A3 Control Pin A<

N

]

Qs

1 o]

==

=

-

T

-

T

00 ~ 240Vac, 50 ~ 60Hz)
= 3 HEHgE

" D5 ¢] LED GREEN
g o] wf AL 96Vde

2ol x4

o

Ahe vk 2928
FAsA Ak v
o] %5,
ot} el

o)

2=
o H

R EEEI

SERES

A=y

of
74

stz o %
3 ok
tg 243

EX L

mlo

ol
-

Sk

-ﬁrﬁt

F

7bAA G0 F2E SMPS7F AM&H v ngh
o2 A% MCU 9

DAC Hul &9 25V o2& o5 A% Amp = 2] 2AY TE3te] 5V 714 Swing &
T A% = 3o High Voltage DC/DC Converter ¢ Control Pin ol ¢ gt}
12Vdc 3.3V/2A
D1 Powgr On
Battery 9.6Vdc Switch
Charger SMPS D5P SMPS D12p
D2 5V/2A 12V/1A
BT1
D2.61P~D4P  HVSMPS  D1200P
BT2 SMPS 1200v/
ADJ/1A 0.83mA
BT3
12C DAC
GND
Jg 5 MR S5
a9 6 = AA ZEJAE AYHe FHIEE YE L th
Z4d<S AN Zstd D4 RED LED € On Al7]3, AAF 2= 1A & Zdsth7t &% dge
90% o =9sW AAY RER SAREE ABste]l FAU Fdo] gnHW D4 F Of
stal D5 GREEN LED £ On AAA ¢5s FAst 1S Tt ofdy7E whxH



Sleep == W35 o] w D4, D5 LED & =5 Off A

(i,
=

J1

: . POWER ON/OFF SWITCH BATT Vin(min) = 9Vdc
BATT2 GRB066B802BR1 ,CW BATT Vin(max) = 12Vdc
YNW025-02R,Y EONHO
PWR ON SW
2 D12P_CHARGER BATT1
19 N D1 »
2 MBRSFVTIG, SMC, ONSEMI
YMWO025-02R,Y EONHO 8 o N
~=DGND 212 2 s [ 1R
N VREF vcc
f’ ;[—' [—‘ TERM_EN c
CHARGER ; 2 c TuEfbov, 1608
2.2uF/50V, 1608 ™ 1UE/50V, 1608 =DGND
= a-; S50ce 16ps ~ DOND2 rean [ 8
~ DGND MPPSET ltuF/s0v, 608
D2
16 54T SOT-23.ONSEN
okF. 160 15T 75 PEND Charging V = 9.96Vdc
13
?DGND 10uH/7A,IHLP2525CZER 100M01,VISHAY
R 3
PH WS4 206R§200DEA, B216{VISHA IBRS540M3G, SMC, ONSEMI
c1t
LODRV 10uF/16V, 1608 2
e — BT1
Ts GND — 4% = BLM 26650
PAD ~ DGND e
10 = DGND 45 —em
7.5KkF, 1608 SRP c15j“ = BLM 26650
9_g.1uFdov.1608
“~DGND g — BB
LED1, LED2 pip cHARGER BLM 26650
CHARGING : ON, OFF R17 D4 I 3
COMPLETE : OFF, ON 10 1606 LeDREpTR0s | STAT!
- R18 D:
. STAT2 =]
SLEEP : OFF, OFF 10kF, 160 LEDBREEN, 1608

BQ24650,VQFN16,TI

26650 LifePo4
Battery Charger

a8 6. 2|FQLHE HIHZ SH2=2

g 54 WE g =H1HAYE 34V x 3 (Serial) = 102V ot} 2= =2 ol 2 (1) o
ol&] 9996V = dEFHAYor HAAEA

Vyir :2.1V><[1+MW:Z.IV{I+W-‘:9.996V
R16 100k

SMPS (Switched Mode Power Supply) 3 &% el it} 3.3V, 5V, 12V, AD]
P BAdste 3| Zo|th

igh Voltage DC/DC Converter ¢ =4 ASHE 93l CATSHI7ITBI-00GT3 ¢ 12C &4l
Aol ALE H AT

rl ol
|
NI

o

1

d
N

lo o>
N
L

(B L



3.3v/2a

4 c147]
(0. TuF/50

2

R157
45.3kF,1608

2

| use
VIN vBsT
EN
c14 sw
22uF/3pV,2012
3
GND VFB
= TPS563231DRLR, SOT563,T1
- DGND
5v/2A
BATT2 U3
4
VIN vBsT
EN
c12 sw
22uF/3pV,2012
3
GND VFB

4 _c10
TuF/50M 16

R158
10kF,1608

R11
73.2kF,1608

TPS563231DRLR,SOT563,TI

C149
22uF/10V,1608

— C150
/10V,1608

= R15
DGND 10kF, 1608
"~ DGND TAGND
2.61V~4V/1A
BACT)'I'Z 3 U4 6 H(\_)IiDCDC
HV_EN QS un VBST Wuouwwm
sw 2 L, s b
I207$CL§8 scL <
12C_SDA SDA
GND VFB ’ 2 & g
=ponp  TPSSETZ0TDOCR SOT6 T DZBPT L2D WS — c20 =sC115Ts
19 = 5
0.1uF/50V, 1608 = 2
3 100k Ohm N 3
GND m N 5
| CATSITIB[-006T3,50T23-8, ONSEMI
=DbGND 33V, [PuA, 6.6ul
ADDR = 0101 1000 (0x58H) RO, 160
VARIABLE RESISTOR (50 ~ 99,559 Ohm)
I
“~DGND
D5P 12v/1A
o D12P
L6~ ._D6 9
TOUH/1.3A, 744042100, WURTHBAS30
> U\(ISIN sw :r 3 %Lk/zw.sns |:DGND
S 4 = - - - -
5 SHDN &
—& FB 3 H1 H2 H3 H4
Q= o O« Pin Hole Pin Hole Pin Hole Pin Hole F
O« %
m[msw
DGND™
a3 7. SMPS 3|2
Al RE R3] Full Power & AW o 3859W 7} 4H] #th 2% 82 A=
° - -
MAEe ehla ok DRl g Aol el 1/3 4Rk A zuw we A
Ae AvgEHE Aoy 29 HEE d¥922 1 Day & AE F UASS & F Atk

= B



BATT [V] DC/DC ™ PARTS [EA] W] SUM [W] | SUM [A]
XMC4200-F64F256,TQFP-64,INFINEON 1 2.640E-01]  2.640E-01
MZAMO2-DRMNGTP,508,5T 1 8.250E-03| 8.250E-03
LM75ADP, TSSOPS,NXP 1 3.300E-03] 3.300E-03
TXBO104PWR, TSSOP14,TI 1 1,650E-05] 1.650E-05
TXBO102YZPR.DSEGAB,TI 2 1,980E-07| 3.960F-07
EA OLEDM204-GGA,DISPLAY VISIONS 1 2211E-03] 2211603
TPS%Sz?;ES;?;OT%S‘T' 33 NICeC59120PWRQTTSSOPZG T 1 5610E-04] 5.610F-04
TCAB418RTWR WQFN24,TI 1 5.049E-04| 5.049E-04
CAT5171TBI-00GT3,50T23-8,ONSEMI 1 6.600E-06| 6.600E-06
MAX31865AAP+T,T550P20, MAXIM 1 1155602 1.155E-02
ADST31MO4IPWT, TSSOP20,TI 1 1.200E-02| 1.200F-02
MAX4238AUT,SOT23,MAXIM 5 2.8056-03| 1.403E-02
96 3.3V TOTAL CONSUMPTION POWER [W] 3.164E-01| 9.589E-02
TXBOT04PWR,TSSOP14,TI 1 2.500E-05] 2.500E-05
MAX3087ESA,SO8MAXIM 1 5000E-03] 5.000E-03
TXBO102YZPR,DSBGAS,TI 2 1,700E-05]  3.400E-05
ADM3251EARWZ SOIC20,ANALOG 1 0725 | 7.250e-01
TPS563231DRLR,SOT563,TI 5 |LED 13 0027 3.567E-01
(5V/28) KEY PAD 8 0011 | 8712602
BUZZER (CMT-1203-SMT-TR.CUI) 1 0025 | 2.500E-02
EA OLEDM204-GGA,DISPLAY VISIONS 1 0144 [ 1440E-01
FANSISIRE N T Ios‘sm‘mzsmazzezzz 1 1.200 | 1.200E+00
5V TOTAL CONSUMPTION POWER [W] 2.543E+00{ 5.086E-07
TPS561201DDCRSOTETI [HV_DCDC[AG12PS,EMCO | 1 [ 1.000E+00[ 1.000E+00
(VARIABLE/1A) HY_DCDC TOTAL CONSUMPTION POWER [W] 1,000E+00| 2.000E-01
SYSTEM TOTAL CONSUMPTION POWER [W] 3.859 | 4.020E-01

q8 8, NAT AHHEY
A 3434 2% MCU

19 9 & MCU (Micro Control Unit) #¢] E5 %5 Yehf v}

- SWD &A1& /g F4lolw 7l & Firmware & U22=38A UF H4E ZUHEY
o ] AMEFT

- RTC =<l #lg e o 3V A 3oz ddol AxA Gl A7ks A&sA 71"
& Atk

- BUZZER ¢} 7z} & LED 2 Output Port &4 Ao #t}

- 12C &4loll= EEPROM, R = 2% A4, Key Pad, ADj SMPS 7} A ao] AZA= ] 9t}
zkzbel Address = ZH7be Aol & 4 Qo

- SPI B4l 1 & 24Bit ADC, PT100 Sensor IC, OLED 7} Z} CS (Chip Selector) =
Hol Aok 2H B R CS & 77 dEste] Aojd & Ut

- SPI &4l 2 &= Wire Sensor ¢ @5o® AZx o] Wsle] o] HolH &

- UART &41& Isolated RS-232 IC ¢} dAA=o] ¢ PC ¢ F4AlS Fd g



12C

EEPROM
TEMPERATURE
SENSOR
KEPAD
SMPS
ADJ/1A
High Voltage
SPI1 feedback
MCU 24Bit ADC ICE CORE
Micro Ampere
ADCCS
gy PP feedback
DEBUG
RTC D3.0V PT100CS SET\lTslc());m Tefr: (:)det::tcl;re bT100
COIN BATTERY
10 OLED
BUZZER PIEEES 4x20 LINE
STATE 10 SPI 2 DIFF Length WIRE
LED DRIVER feedback SENSOR
10 UART ISOLATIED o
LED BAR - i
a3 9. MCU & EEX

A

uic)

10 & MCU # 3=&=& yetda doh vge Ask ZYEE S MCU o Wadso] 3l
= 12Bit ADC & &g3ivl. 28] a2 High Voltage DC/DC Converter ¢ Control Pin #|o]Z
918 DAC = MCU Wi DAC & Z&3t9rt. CR1220 ¢ Coin Battery = MCU uj-¢]
RTC o A& Fa3stA =of Aok

i)



P21

P22 |37 /ADC_DRDY

P23 (30 ADC_RESET &> EEPROM_WC
HV_LED

P00
w53
w3
w05
& o —,
P05 P25 o5 12C_SDA *]ou we
e o gg;‘cNm DGND\\ Du
P08 P28 STOR CLK 1 5““ vee
e P2z LED ENaLee CSDQg?: se
5% s A 4
LED ;;N o m R0 i LED e e
oI o e v T

P10 Digital [ A N VRANOZ ORGP, S08, 5915
Pi1 3.3V, 2.5mA, 8.25mW  DGND

B ADDR = 1011 OXXR/W (OxBOH)
- P17 EEPROM (2MBit,256kByte)

P18

25 P19
115

D3.3P

1 e 7
r30
2C_SDA SDA A0
FaRp am— MANATREL

sct M R3Z ET60:
TKF. 1608]
P14.3

8 5
vee 2
=
P140 4

12[V] -> AD 2.98[V] D
] o | 2 TSR TSSOPS 06—
D3.3ko RTC_XTALZ 3.3v, 1ma, 3.3m DGND

s e HIB/RTC " ADDR = 1001 0001 (0x91H)

VBAT RTC_XTAL1

BAWDWT*GSOWZS Sefm B TEMP. SENSOR (-55 ~ +125 DEG.)

GooE
L ool \ mﬁ
X—7|UsB_DM XTAL2 40_Rar
momuvszzs ZTTIUSBOM  ygp o SO
s Tc oo st frocena

14
P14.14
P14.9 VDDA/VAREF

X5
PR

HV_CTR3 P14.8

HV_CTR FBX P17 |

HVP_FB3 Pi46 Analog
X5
%]

P14.5
P14.4

x—os Ee
DGND

VSSAIVAGND

T32155432768E0HSZB1

vvvvv

PORST [a5———Tox——
c

iCA200-F64F 256, TQFP-64 INFINEON
3v. 80mA. 264mW

a3 10. MCU & 3|2&

A 34343898 Ad, AF dolH A%
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