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GX103 &7l

WCSP $%. &% SMBus # I’C BIEM R FRE R RF

1 & & %8

i HiAE (Multiple Device Access, MDA)
—2FIEE#HRE
MRTERE : -40°C ~ +125°C

MRFEE : £1°C (-40°C ~ +125°C)

$%: 4-Ball WCSP (DSBGA)
LR E

GX103 : 1.4V ~2.8V
GX103S : 1.4V ~ 3.6V
RERSHER

EETE: <3pA (0.25Hz)
EEEN: <1pA

S A&

GX103 RIRE A RI[IRANKRER IR, H
F GX103 BIMIR ST HHE R 1°C, GX103S KR 5 #F
%} 0.125C,

GX103 RFIKIFLEOFRE SMBus #1 I°C BIE 75
R, HZHFZEHIAE (MDA) 44, AL EHLERT
S5R%& EZMNERTRIE, TEEEAD GX103 R
DHBEMARIEE®S. Hi GX103 THE—FEL%
FEZEH 8 N TREMUT R, GX103S XiFEH 16
MR EIHLES F

GX103 RFERTFMRXIFZIR, XTiEE HUK.

3

==
hird

TR M ZREXIBHFHITNESKITNAES . GX103 RIEE
GX103 8Bits T1ERESCEHA-40C ~+125C,
GX103S : 11Bits
HFit: WASMBus™, 1°C##Q0 SHEER
oS HEER R EAER
2 MEBBE GX103 WCSP (4) 0.88 mm x 0.88 mm
GX103S WCSP (4) 0.88 mm x 0.88 mm
FM
10 AR K
E7SfERE (SSDs)
BR&5=
MTRa GX103 RN HEHR
RINFEIFEE v+ v+
=1 oo '
ERES MCU
ouT ®— SCL —1 SCL —1 SCL
| GX103A GX103B GX103C
1/0 SDA —1 SDA — SDA
@
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5IBECE FThaE
FERIERR oo
5.1 #R PR TIEHtR
5.2 BREEARIF .o
5.3 EilfEREE
5.4 BEAFME .

H %

........................................ 1 6 TEMYLRR........cccooo D

........................................ 1 6.1 THREMRIRIER ... B

........................................ 1 6.2 EATNRERRIN .......ooovvvvvrrrrnrernnnnnsnnnnnnnnns D
....................................................... 2 6.3 BBITHED s [

........................................ 3 6.4 BRI oo L2

........................................ 3 7 BAEBIF. ..o 16

........................................ 3 8 HRIEBER . 17
....................................................... 3
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4-Ball DSBGA

Top View
B2 Bl
SCL| <) .} |SDA
A2 Al
GND| ) () |V+
o
5| B Ih g
PIN
DESCRIPTION
NO. NAME
Al V+ EIREES|B.
A2 GND HS B,
B1 SDA BITHUESIM. FiRiad, SZE RSB,
B2 SCL BITRESIM. FiwaL, FZE EhBME.
GX103 &%l BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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5 BEARER
51 % BR I 1E 4k #&
MIN MAX UNIT
HiFHEE V+ 4 v
((V+)+0.3)
SCL. SDAS|HIsBE -0.3 \Y
and <4
TE3EE -55 160 °C
%R 150 °C
FHIRE -60 150 °C

FRIESHBULH, LRFEPEIEEXRSEESTEARIEIR. B BRRES LIRS FBUS AR RIRIT.
KEFEIAL T EiR F M T AIRES RN R BT &1 .

5.2 & H {x
Value UNIT
Human Body Mode (HBM), per ANSI/ESDA/JEDEC JS-001 +5000 \Y
FRES B AL E Vesp : ——
Machine Mode (MM), per JEDEC-STD Classification 300 \Y,
5.3 W ¥ H % E
MIN NOM MAX UNIT
. GX103 1.4 2.8
HiRHEE V+ Y
GX103S 1.4 3.6
TiEiRESEE Ta -40 125 °C
MRIESAIRE, ERRESIIEAEXKIEETEEANIERR.
GX103 &%l BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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5.4 B ¥ %5 4
ZAEFHRULAR, U THRIBHIAERE R+25C. BIEBRELT 1.4V ~2.8V (GX103) /1.4V ~3.6V (GX103S) [X[&HAH
GX103 RFISF Rt
&K ok & MIN ‘ TYP ‘ MAX UNIT
mE A -40 125 °C
-10°C to 100°C, V+=1.8V 2 0 2 °C
BE (EERZE) -40°C to 125°C, V+ = 1.8V -3 #1 3 °C
vs Supply -0.5 +0.2 0.5 °CIV
1 °C
GX103
8 Bits
oo E
0.125 °C
GX103S
11 Bits
¥ % 8t | 26 35 ms
CR1 =0, CRO = 0 (default) 0.25
CR1=0,CRO=1 1
®H®mER Conv/s
CR1=1,CR0=0 4
CR1=1,CRO=1 8
i B B fE 30 40 ms
B S xR 0.001 2.75 MHz
. GX103 1.4 2.8
BEILEREE V
GX103S 1.4 3.6
SEARBGE, CR1=0,CR0=0(default) L5 s
V+=1.8V '
EHBHSHIEI — PA
B4HGE SCL frequency=400 kHz 15
B4HGE SCL frequency=3.4 MHz 85
BEARBUE, v+=1.8V 0.5
e N A BE0E, SCL frequency=400 kHz 10 PA
BEHGE, SCL frequency=3.4 MHz 80
GX103 &%
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6 iF 48 Ui Bf
6.1 Ih BE = R 1E
Temperatur cempy {::::I:SCL SDA:’::::
-?é?:,f_ Cont_rol
Sensor Logic
AX '
2| Serial
A/ID >
Converter Interface
Config.
osC & Temp.
Register
./ GND GX103 VHLS

& 1 GX103 &I IEIEE]

6.2 SR ThgE#E A
621 EEFHRER
% GX103 RIMEFHFHR|FHIMI ISR 1, ThHELTELEERIRN, GX103 RIIFMREEAIAELE A
0.25Hz. 1Hz. 4Hz =% 8Hz. AIET KT EFEFEEHH CR1. CRO LA E GX103 RIIAIMIRREE; GX103 &
TS TETER SRR, EEHFHFH CRY. CROZENLER, ZEHEHITTRER, WE2HR. & 1GBHT
CR1 #1 CRO B E IR -
*®1 WERERERE

CR1 CRO FHRER
0 0 0.25Hz (default)
0 1 1Hz
1 0 4Hz
1 1 8Hz
Start of
Startup Conversion
\ |
Delay —‘
26 ms—» +— —»i «—26ms

Delay is set by CR1 and CRO

E 2 EEFRREE

GX103 &% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD


http://www.galaxy-cas.com/

CGXCAS GX103 Family

FEHRITE
www.galaxy-cas.com Datasheet_V1.0_August 2021

6.2.2 < Wy # R (Shutdown Mode)

1§ GX103 RIEEFFRPHI M. MO LEJ 00, EARFENKERN, AESEM=RFEREXRET. FHER
TERBITIEROLSMNIFAAREHFIETIE, AMIF GX103 RFIRIEMMEE 0.5uA (HEE) LI,

6.2.3 B X ¥ #% & 3\ (One-Shot Mode)

L GX103 RIS TF R UHERAT, FEEFERZM M1 F1 MO L5A 01 AJ A B 8RB EER. $HRHAE, M1
MO [ 01, BREEHSERG, ©HARE ZEXKEHAE, M1 1 MO %A 00. HAFEELENER, LEINRERTK
1B PR TN %E

BT GX103 R RMERTEREE 26ms (BAME), FANBEER ST ESAMNRER, Bidi§ GX103
RIELFLE A One-Shot 2, BIAILI 30 REZEZRIEENE.

6.2.4 i & 15 ¥ I &€

GX103 RFNEGEE KIS, YRMBEBFEHPHLC IHE R 0, HEBFALBER. KUBERES
F Thon BEETHRNE, WEESERTNSBFEM FHEER 1, BUZMHER 0; BIET TowFERFH
BME, MMLEFREM FL#HER 1, SMZUHERN 0.

LR BEFEFRTHLC WS R 1 8, BRFENRERRN, A FH, FLAHE R 1 MEEFLLERR A48
E. BEHERN 15 FH, FLADBRIFZRES, BRENEEESERLLIE®S, FH, FLAASWHEFHER 0.

Fi#idi2nE 3 R, ERE EIR{IAIERINEHN FH=0, FL=0, LC=0.

| ThicH
| I\ 1 |
AR J \I /
| I\l I/
1 1 1 Trow
| N
| Lo Lo
, | |
FH Bit | |
(st | ! !
| I I
_ | | |
FL Bit | | |
(EeAizt) ! !
| (. (.
Fi i BEEEEER
() _ T
[ [ [
FL Bit L Lo
CRERE) L -
I I |T I + -Time
Read Read Read
& 3 RE TR R EE
GX103 %% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD


http://www.galaxy-cas.com/

CGXCAS GX103 Family

— PRHRTE —
www.galaxy-cas.com Datasheet_V1.0_August 2021

6.3 HITEDO
6.3.1 & £ # R

GX103 A&%5# %= SMBus #1 1°C ##[00. 7 SMBus tHi{#, BiffsR&ERAEN, BENEFIENREFRAMN
M. D&% BBRENIES, EN~BITRZ (SCL), =HIBZiA1E1H ™~ START #1 STOP 55. AT S+
EMH, EHSTE SCL ASEFRIEHIEL (SDA) NSBFRERETF, =% START FS. 2L EHMMBEMN
HUIFERT A _EFHGHUL 8bits MALMtEIE, Ho&E—(RTHITIZREREHRE. EENINEMF, WIUHIMIE
=4 Acknowledge 31§ SDA RIRKNEZE L. LEBRERFBHES/\DMRHELE— Ack L. FEHIE
f&imEAE SCL ASEFat, SDA SRFHIE. EA SCL ASH TS, SDA KRR L EFHMIE START 5
STOP {55

HaREWMTAE, THSE SCL ASEFRIETE SDA MEBFR ASHEIR~4E STOP ESUE4RERE

632 BT R &bt
ATE GX103 RFIEIS, EHFFCET AL F S MHILITI0E . MHL 35 B -E A bt I — SR
HITIRS SIREMARELIAR . H GX103 A 8 MR HHEAIER A, GX103S A2 16 AR EHtAIAR A,
SRENE 2. F 3 FiR. XLHHEAT FVEN 1B 58 B X a5 R T

% 2 GX103 M#LitudiE
S ALk itbht iim B DX
GX103A 1110000 Zone1
GX103B 1110001 Zone2
GX103C 1110010 Zone3
GX103D 1110011 Zone4
GX103E 1110100 Zone5
GX103F 1110101 Zoneb
GX103G 1110110 Zone?
GX103H 1110111 Zone8
%R 3 GX103S MH ithiik
DL ) Lkt ht iR X
GX103SA 1110000 Zone
GX103SB 1110001 Zone2
GX103sC 1110010 Zone3
GX103SD 1110011 Zone4
GX103SE 1110100 Zone5
GX103SF 1110101 Zone6
GX103SG 1110110 Zone7
GX103SH 1110111 Zone8
GX103s| 1111000 Zone9
FE S Pkt iim B DX
GX103 %% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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GX103SJ 1111001 Zone10
GX103SK 1111010 Zone11
GX103SL 1111011 Zone12
GX103SM 1111100 Zone13
GX103SN 1111101 Zone14
GX103SO 1111110 Zone15
GX103SP 1111111 Zone16

633 1% 5 & 1E

L[5 GX103 RIS HIERT, BITIFELMES B HERLIAG GX103 RIIh S ESH 7. R HEHR
EOERAERIW MR, MHLIEF 2 BEMnE— TS, 5 GX103 BRI SR SRIENRERH HH7EN
fa.

L\ GX103 RIUREVAIER, BMITHESNEHSES, HORRELTMBS5E. BEOHMENSS
R, LAR—MHESNEH SR, IRENSIIITER L H— RIW SRR AT, ER%E
EfMEHEERTS. WREHN~E—1 START 55, HRER/W LABNMIBIEFS, MUAEHS. MR
FENA— I SEBEERMEE, WILERLREHSERTT, EA GX103 RIILRBEHEERNE, E
BT —REHRIFFRERNL,

BEIEWE, FEETHMMLRE MSB, RELELSB, E4, E5AHT ERRSRIEQTEE, 15
GX103 A,

VA o's o ¥ | IANINININY o O\

START by ACK by ACK by
Master GX103 GX103
|<7 Frame 1 Two-Wire Slave Address Byte I Frame 2 Pointer Register Byte 4>|
1 9

SCL
(Continued)

o XXX XXX

ACK by STOP by
GX103 Master

| Frame 3 Data-Byte |

A2~A0 ERT GX103 BUREZA, ¥l Table 2.

& 4 BE&HERSHFE

GX103 &% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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T T T A T Lo
SDA 101 1 @@ RIW

ACKby  STOPby

START by ACK by
Master GX103 GX103 Master
|-7 Frame 1 Two-Wire Slave Address Byte I Frame 2 Pointer Register Byte 4>|
9 1 9

1
SCL
(Continued)

START by ACK by
Master GX103 Master Master

|47 Frame 3 Two-Wire Slave Address Byte I Frame 4 Data-Byte Read Register 4>|

A2~A0 FIIERVRTF GX103 BIMEA, ¥R Table 2.
E 5 MEHIESSHFE

6.3.4 Z % /5 I8 (Multiple Device Access)
GX103 #FEHFZ T HiAIEl (MDA) , fKFFENSR—FRZ& EZANAREHULA GX103 RS K ER#HITE
{5. MDA 54 H MDA iEtthtit (01h) #1 MDA Bithtit (00h) %BRX, BTN MDA tulitFH MmN 4SS, ITE
MDA & & IEEHIT, LINERGEHFER GX103 ENRFIFPHAR RS ~m, Wik 2. 7 3. HIVIFENRE, EFH
MDA Ih&ERT, RAILABERIER, LA RIER—R 24 ERIRTES GX103A, GX103B #1 GX103SC.

|
|
SDA \ 0O 0 0 0 0 0 0 RW /_\ 0 0 0 0 0 0 @ @
START by ACK by ACK by
Master GX103 GX103
|<7 Frame 1 Two-Wire MDA Write Address Byte I Frame 2 Pointer Register Byte 4’|
1 9

SCL
(Continued)

B XXX XN

ACK by  STOP by
GX103 Master

| Frame 3 Data-Byte I

MDAE &R, B EFACXL03MNFHMLHEEL.
6 ALkl MDA S SRtFE

HEM MDA BarSit, EHMNMELE MDA Bitbllt, 2 RAXFZENEINFFRMNET L. R EEHT

GX103 &% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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&, B WA GX103 RIERHEITIHNE. ENBHELEEWENERNSERNET, BEEHZH
GX103 RIS ERHANZIZFET. LiRIIEWE 6 iR

SDA\ 0O 0 0 0 0 0 0 RW [\o 0 0 0 0 o

START by ACK by ACK by  STOP by
Master Gx103® Gx103® Master
|47 Frame 1 Two-Wire MDA Write Address Byte I Frame 2 Pointer Register Byte 4’|

1 9 1 9

(Continued)
Y /= N & O O O

START by ACK by From ACK by
Master Gx103" GX103A® Master®
|<7 Frame 3 Two-Wire MDA Read Address Byte I Frame 4 Data-Byte Read Register 4>|

1 9 1 9

(Comtmied Q@@@@@@@ XXX XN

From ACK by From ACK by STOP by
GX103B® Master® GX103c® Master®  Master

|47 Frame 5 Data-Byte Read Register I Frame 6 Data-Byte Read Register 4>|

(1) B ERATAGX 1033 F A5 fEtH RL A
@ ENBRMENFHRIAMFLEE, TN B R _RATH 03B HE{TRE.
Q) ERHFAREIRASERT =103 . BRSWERER/\NMES (T%2) .

B 7 A4 MDA EH SR EE

LfEA MDA i@ SR, EHME K LE MDA BEHSMEEIFONFTFREMIE I, EEENMBE XX MDA
i, 24 R GX103 RIS R MORERIFRIZIMAFT, ENTAEBRNEIFHHELE— ACKES. W
RENTEHPEMBREINFHARELRE, WESEMBNMANIIEELERERE. BRERME 7 AR, ABZ%kE
EBTHEE T GX103A. GX103B #1 GX103C Hi,

3F GX103S M=, #EfEA MDA H&iIEEE S FRMEFRREFRN, BMTRESHTERYERNF

THRIBEIHE, HAENNSEESFHIFELEE

GX103 &% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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NOTE

IR EZ% FEE—NTTER GX103 RS, MENATATHS L ZRELENTF, UR
IEIERE R MDA S84, flan, 20k GX103A, GX103B 1 GX103D #HE#HERL £, MEHNEFLAX MDA isitbit,
HEAFANMESEREEFTT, TNENSIMBEFHHEEREE, ST MDA E3&E. ERAFTEIRL
GX103C WE=ANFETH, BTFEL& EFHREH GX103C, MAEZHIEFT F SDA RRIFHN 1. MBREHHE
GX103S #9 A. B\ D &S, Xt MDA G & iZBURE FF2aT, MEHNE %A E MDA g, EHFamn/\ 4
EEGERBEFT, TNENSIMEFPHIELRE . EEAFEEL GX103SC WER, ANMFHH, ATFELLE
FoR#ER GX103SC, MAEXAANFTiH SDA MIRRFFAR 1.

6.3.5 £ F m & & {if (General Call Reset)

GX103 ZFIAI IR A LH £ /MmN E4I4< 00h, HBITEEE-NFHHHGS. MREZNFTHE 06h,
M GX103 RIWAMFFRIGEM A LBIGE. BE-NFHAREHE, W GX103 RIIFSMHEMENE.

6.3.6 & ¥ # R (High Speed Mode)

GX103 RFIZHF RS T 400kHz FSAETIE. W7 START FE R4 HEERENIES (00001xxxb), A
BRERESEEN. GX103 RINITNEFZFT, ELFHERE SDA A1 SCL 51 _EAYIMANIEKEF SDA 5|8 L
BoM TR BRI SRS R TIE, SHMAZURS 2.75MHz BOSR#ITHEE . YE2ESHEERIESHE, THIGS
GRFEMNMLE, BHEEGEN. REEHEUERERXTIE, ERR% EHI STOP 55K, iz STOP
f58E, GX103 RIFNMERRER .

6.3.7 & B If 8 (Timeout Mode)
1R SCL 7£ START #1 STOP Sz [8){&#F 30ms (HAE) AUEEF, N GX103 RIPEEMERTED. B
R SCL #HR#BIT 30ms, GX103 RFISFE SDA HEF START 55 . AR GREEEBAIIIGE, SCL TIEMZEN
AF 1kHz.

GX103 &% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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6.4 & 77 2% % BA

6.41 38 $+ & 77 =3

8 /T GX103 RIMAREFRLE. Hp 8 s FERATIUNENRESTFR. BHEERER

M LSB RITIAM M IEST FR NN IEHE L.

TARBTHEHFERFIIMINEERR. £55SH

8], P2 E P7 K%K A 0. 3= 54 HT GX103 RFH ] HEFaERIEE . P1/PO LEEEMI{EN 00. GX103 &
I\ EEIEEUEE .

It HER |
—| REFFH >
[«— SCL
— REFEFR [«
1/0
RO
> TS ER [
«+— SDA
"> Tuc SRR [« >

& 8 AMFFRSN

4 EHFERTHEMIL

P7

P6

P5

P4

P3

P2 P1 PO

0

0

0 Bireail

=5 sttt

HEH

BEFFH (R)

EEHFFSR RW)

Tiow HFESRE (RIW)

Thich B FEeE (RIW)

GX103 &%
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GX103 RIIMREFHFRIARREFEH, BTERRIEIDOMNELSER, HPRUREUZHSFIFMBEAIR AR
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6.4.2.1 GX103 HEEH R
GX103 HRE S HFaE N 8 R RiEFFes, 1LSB=1C. EfMEEMEEHEEAWE 6. F 7 Fink.

+*® 6 GX103 PR EHFFR
D7 D6 D5 D4 D3 D2 D1 DO
T7 T6 T5 T4 T3 T2 T1 TO
& 7 GX103 iR E HIEHER
B (°C) BEsi (i) +xigt
128 0111 1111 7F
127 0111 1111 7F
100 0110 0100 64
80 0101 0000 50
75 0100 1011 4B
50 0011 0010 32
25 0001 1001 19
0 0000 0000 00
-1 1111 1111 FF
-25 1110 0111 E7
-55 1100 1001 Cc9

6.4.2.2 GX103S FHIEREE TR

GX103S W BEESHERN 11 (MW RINSHERE, 1LSB=0.125C. GX103S KA/ E¥kEME N8 %3E, Hob

F3H 1 R-MSB, ¥ 2 KLSB, & 11 LA T3

ErimE. EFMEEMREBERRME 6. &7 Fim.

R 8GX103S REFHFRZNFH1

T4y D7 D6 D5 D4 D3 D2 D1 DO
Byte1 T10 T9 T8 T7 T6 T5 T4 T3
Byte2 T2 T1 TO 0 0 0 0 0

GX103 &%

BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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% 9 GX103S HIIE B BIEE
mE (°C) Bt (D +75t

128 011 1111 1111 3FF
127.875 011 1111 1111 3FF
100 011 0010 0000 320

80 010 1000 0000 280

75 010 0101 1000 258

50 001 1001 0000 190

25 000 1100 1000 (0[02]
0.25 000 0000 0010 002

0 000 0000 0000 000
-0.25 111 1111 1110 7FE
-25 111 0011 1000 738
-55 110 0100 1000 648

6.43 L & F 77 5
10 GX103 R E 525 A

Bit Field Default Description
7 ID (R) 0 BLANK
6 CR1 (R/W) 0 EE IR RIR R
5 CRO (R/W) 0 Default: 00=0.25Hz, 3 1
R AR AL
4 FH (R) 0 1=MRE RS T Thicd
0=RLERIETF Trion
RRFREN
3 FL (R) 0 1=MRERIET Toow
0=MRLERST Tiow
bR B AL B Wi A
2 LC (R/W) 0 1=rh =
0=tL iR R
1 M1 (R/W) 1 & IR ECIE AR (U
00=xkHiE5
0 MO (R/W) 0 01=2 )R ¥L e
10, M=3E85EHER

GX103 &% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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644 R E MR F FHF
Tricn # Trow B F 28 F 26 GX103 RIIREMIEARBERRBE. FXMBLRE, GX103 RIISHFM
RERSREMRBEHITILR. GX103 RINTHIREMRFFHEA 8 MK EEHEE, HeP 1LSB=1C, wWF*
11, % 12 FimR.
EREENR, HGX103S #HITRELERN, REHERESTERNS 8L (FH 1) HR5 Tuen. TowHEH
PREFHITHER.
Trich A TLow I EBBE1EA: Tuen=60C; TLow=-10C.

#+z 11 GX103 RFIFH) ThicH THFRF

D7 D6 D5 D4 D3 D2 D1 DO
H7 H6 H5 H4 H3 H2 H1 HO

% 12 GX103 RFIFH Tiow FFes

D7 D6 D5 D4 D3 D2 D1 DO
L7 L6 L5 L4 L3 L2 L1 LO
GX103 &% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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7 AR NEHR

GX103 RFMEARIMFERE, £H V+3IH ERM— RC JEHK 28 7] LA — 2 PR AR S ERME 75 RO 20,
MNE 9 i, BEPE Re G/ TF 5kQ, CrubZiAF 10nF.

iR E
1.4V~5.5V
GX103 Series ?
—1 scL SDA }— % R. < 5K

GND V+ A

||}—|

FEEFRET, FAF GX103 RIT M EEREERRIERMIE, HRAEHSHH/BUALN RFHH
we, BRERENFEERAFEREELZE. ATEFSENETSHRARENEATRIEEE, 51
BEHHRSNMRRERSE. SAMSETIEMTSIBHNREEENE.

GX103 &% BEIJING GALAXY-CAS TECHNOLOGY CO.,LTD
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TOP VIEW WITH BUMP SIDE UP
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