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Block Diagram

= System Controller
*ROM

*Video In

= Video Out

= Audio Out
*USB I/F

= Ethernet I/F
=Serial I/F

= Storage I/F

* Peripheral

*Debug I/F

= Power
*PCB Size

Features

AG903 (AX51903), 24MHz
16MByte SPI Flash (N25Q128A13ESE40)
NTSC/PAL Composite, 1Vp-p/75Q, RCA x4
LVDS Single, SHD-40 x1

BackLight Control (ON/OFF, PWM)

FPD Power Output (+12V/1A, +5V/1A, +3.3V/1A)
DVI-D, HDMI Type-A x1
Stereo, 2Vrms, 3.5 mini jack x1
USB2.0 Host, USB-A x1
10BASE-T/100BASE-TX, RJ-45 x1
RS-232(TXD/RXD), USB micro-B x1
RS-232(TXD/RXD), 2.54x6 Header x1
Half-duplex RS-485, 2.54x6 Header x1
3.3V SDSC/SDHC, micro SD Slot x1
3.3V CF Card (True IDE), Typel/ll Slot x1
RTC (RX-8025SA), CR1220 Backup
4pos DIP Switch (AG903 Boot Mode)
LED x2
GPI0, 2.54x10 Header x1
Manual Reset Switch
JTAG (ARM JTAG20)
12VI3A, DC2.1 Jack
148mm x 100mm
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DVO_DE 64 CC0F 3§ <. 7 T
) SSE 9 183 PGND " NF26 scL
DVO_HSYNC _ X X QoI & 2D 4.7u/6.3V
o ,92995<F 3al2%q NFM18PS474R0J3 SDA
DVO_VSYNC 65 | gpap © wss0SJ0 WoJmmz 1608 s L GND
— SWELLSFRANL>BRREG ] (5V/55mA) g
DD>I><(UUuJ|u_§D_DmD GMD 3 +5V
Interface Mode 2 m[fc LN 5] 33V Py il B X HPD
BSEL=H : 24bit width l === 3cl1 @ ca v Qo
DSEL=L : Single-edge | 1111 C75 T N2 a¢ a¢ GND
EDGE=L : Falling v 4.7u/6.3V NEM18PS474R003 of & o 5 oo
ISEL=L  : Disable 12C V33DV GND (1608) & % SR
DKEN-=L : Default de-skew V33DV T V33DV Y GND GND c76
VREF  :0.82V GND h
T 78 1t
0.1u 0.1u 4700p
R50
GND GND %
C +18V
DVO DE
02[7A]_DVO DE =
| DVO_HSYNC
02[7A] DVO_HSYNC 575 RvNe RS oND QZV
02[7A][_DVO VSYNC ~EU/ 888 (1 Atiashed) 4.7k !
02[TA][C DVO HPD ¢ +33V +33V vDDC
QA
R52 $R53 UMBK3IN %RSA SR55
scro (2222 ¥ 6 Rse 33 |22 22K
+18V g;ﬁa SCLo SDAD (=% R57./"33
14l 3
NF28 2 Rsg  Lc79 VREFDV DDC2B Segment 0: b'1010 000X 23V
NFM18PS474R03 12k(1%) | 0.1u Q28
T (0.82vI4%) T UMGK3IN
R59 80
10ka%) | 0du VREFDV 411313
& oot
GND QCP20
uiL FB6
GND BD2242G Vpri60s221a VEEC
NF29 N ouT L8
NFM18PS474R03 oo i 2 (73
+3.3V 33DV M =7 1u/16V
EN oc R60 ; (1608)
Ith=typ 212mA 100k
c83 oYp ©ND
Ixx(ClGOB)
GND GND
Title
DVI Output I/F
Size Revision

s | DB51903PF-02

20170323-01
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1 3 4 5 6 7 8
j
+3.3V / GND Domain i +3.3VA/ AGND Domain
1
!
!
!
!
1
!
!
!
!
3 +33VA
|
vz
=
PCM5100APW AGND AGND AGND &
c86 © CN13
oo e REMP S 2200p N $J-3523-SMT
SSP3 SCLK  (1.024MHz~24.576MHz) R61 T(1608) ox 1[50
02[1C]| SSP3 SCLK SSP3 TXD _(16-32bit 125) BCK  AVDD [ 1008 1 [3FRe .
02[1C][_SSP3_TXD P ] DIN OUTR Stereo Line Out
02[1C][_SSP3 FS LRCK  OUTL R62
L 16 FmT VNEG L% . 2Lt (3.5mm mini jack)
02(1C][_PCM_iMUTE -LEM_IMUTE_(L=Mute ON) Lol xsMT  CAPM (1 cos cgo 410 1608) | SBT EH
R63 oo cranp F— L 0 eg Vv
9 =T 2.20/25VA 2.2u/25V (1608) © AGND
4.7k | coo L cor G DGND  cAPP £ (012) (2012) g
oD = L0u/6. 3V DVDD CPVDD AGND AGND &
Default H/W Configuration (2012) - max 2.1Vrms (6Vpp) AGND
SSP3_MCLK(ALT_CLKO) = 11.2896MHz (= 256fs) G‘N7D Rigad > 1kO PP,
SSP3_SCLK = 14112MHz (= 32f5) co2 o3 e i Off _
SSP3_FS = 44.1kHz 100/6.3VT e-emphasis Off (DEMP=L)
- @o12) ] O FIR filter (FLT=L) +33VA
125 format (FMT=L)
SSP3SCLK ~ \__/ \_ 16~32bit data Cos c94
SsP3 FS X BCK=32fs or 64fs Tow T lowssv
! \ - (2012)
R I c— : Y
1 AGND
1
!
!
!
!
|
+5V / GND Domain 1
|
u13
45V XC6221B332MR +33VA
R120 TP4
T 1 VIN vout -2 @EaVI0IA) T i)
33 C96 5 Vss 4 co7 1
(1608) == 47u/6.3v CE NC T 10u/6.3V 2|
(2012) (2012)
v P4 v
GND ‘ AGND
!
!
!
!
1
!
!
!
!
1
!
!
!
!
1
!
!
!
!
1
!
!
!
1
!
!
!
1
!
!
!
|
!
!
!
|
!
I Title .
3 Audio Output I/F
i Size Number Revision
: A3 DB51903PF-02 20170323-01
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V33T V33T
R64
U4 % 330
SN74AUP1T32DCK I uis .
02[18]< UARTO RxD FUARTORXD  ReS, 82 4 [ ool 3 GND FT234XD , LED4
, oD 13— JRSML-D12D8WTES
Vo D CBUSO
24 Rrst GND ——4 VBLJI-SFT MPZ16085221A (5VI01A)
7o VCclo vce T N ~ -
%D §¥§, 3F:§SOEL1{; 1 1{ @ 3V/50mX)33FT ﬁ?ﬁ: <3 FG_FT
USBDP  USBDM - ] a¢ v
v GND o S
GND 2
v e
UARTO TXD CN3
02[1B][_UARTO_TXD NFao G\ 22 | 105164-0001
LXES11DAA2-137 ui VBUS
USBDM_FT 1 5
Ut6 USBDP FT 21e2l4 o USB2 I/F
GND  SN74AUP1T32DCK | b (USB micro-B, Reverse)
)
USB2.0 FS Compatible VEFT b —| GNP
Bit Rate = 300bps~3Mbps | 5CP21 | GND 9
2048byte MTP Memory _@cCP22 |
GND M
105
h
)
4700p
RE6
™
GND FG_FT
+5V F
MPZ16085221A
€106 b
ylu/mv 0
3.3V A oe cNL4
u17 & Hix6
N 8 L
. |16 —5
0.1u S92 v GND > GND =67 0 Ao oy RS-232 I/F
A Cl-  DOUTL O| TXD  (2.54x6 Header)
CIto), R68./"'0 2
[otulf co+ RIND (o3 2ol RXD
- F— C2=  ROUTL 12 R8u8 Lo Lo >io| (pep)
'W"_'_ V- DINL Ixx(ClOOS) Xx(C1005)
v &8y Dourz DIN2 < GND oMD oMo
o X RNz RouT2 P
max 250kbps GND
ESD15KV
02[5D][_UARTZ_TXD >-Jan 21X
02[5D]<_UARTZ RXD }
+3.3V
c114
0.1u
| TC2850IMS84PBF
02[7D]{_RS485 RxD _}-RS485 RXD v roghvee & S0
o ' REFRIVSS [T s ou RS-485 I/F
RS485 DE (H=Tx/L=Rx) 6 RS485 DP
02[7D]L_RS485 DE__>poigsTxp DE A5 (2.54x3x2 Header)
02[7D][_RS485 TXD DI GND :
3R71 max 20Mbps GND
;74.7k max 256 node
oo ESD15KV

Title

RS-232 / RS-485 I/F
"3 \N”mbe' DB51903PF-02 | 2017032301
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2 3 4 5 6 7 8
X3
+33V SG-210STF 50.000000MHz L R72
vCcC ouT
_ , CP23 zR73 82
NFM18PS474R0J3 ST GND Xx(R1005)
¢ GND  GND
02[78]< ALT CLKL _FALT CLK1L
+3.3V
R82
MIl_LINKUP (L=Link/Blink=Active) ] *7¥
02[78]<_MII_LINKUP . R79
+33v 487k(1%) ¥
GND
R89  $R90
Ml MDIO 47k a7k V-PFB
02[7B]MIT_MDIO__>—vrvi5e . L7
02[7B][_MIl_MDC
C124 +33V | (2012)
T v
g GND
GND 0.1u IR
c1e5 VEFB 381
[ SR74 T cis [ NFaL
82 4.7u63v NFM18PS474R0J3
GND 0.1u LEDIET 1608 J
LED2ET v
5 GND
u19 slzlzltelalsllla GND FG_ET
DP83848K ) vl L /]
NogUNROO0Zo o C116
ZZ2XXQRQF 122 11
+3.3V 55 85%g 5 " V33ET
Lo S @Yo 4700p —
R78 <] wzu R76 [
1 = 3 &
22k | >4 Rx cLK 'S RBIAS =y -
35 RX_DV/MII_MODE 2 o' PFBOUT V33ET ™ ] I
Ml RXDV 34 CRSICRS DVILED_CFG - AVDD33 -t —lo
02[7B] MIT_RXDV __|o—eSrme A T35 RXERMDIX_EN AGND < Sl
02[7B]<_MII_RXERR _|-7i—roms % COL/PHYADO PFBINL C121 ) CNL6
02[7B]<_MIT_RXDO MITRXDL 57| RXD_O/PHYADL D+ 0.1u s b J00-0045NL
02[7B]<_MIT_RXDL RXD_1/PHYAD2 TD- CHS GND ————
8 GND 7 To00p
R80 $R81 RAL6 5| RXD_2/PHYAD3 AGND
2k J2.2k  82x4 5] RXD_3/PHYAD4 RD+ (7 ?
t+——— I0GND faYayal RD-
GND  GND " 9y fofo 1 Ethernet I/F
2L | pap Qdzoo o™i v
QoL olg'o'uY GND
BXXXXX XWww ]
=FFFrFFFooo
V33ET
P TR
l V33ET c122 3 S
v 0.1u
GND 3 CL27 oNp m [ N
0.1u FG_ET a
C120 w
0.1u GND VEET
GND
MIl_TXEN
02[7B][__MIT_TXEN FB11
02[7B][MIT_TXDO o200 *33V mpzigoss22ia VEET
02[7B][_MII_TXD1 L i ]
DP83848K Configuration LED1 (Green) = LINK/ACT
MII_MODE =b'1 (RMII Mode) The LED1 will be ON when Link is good. It will blink
PHYADI[4:0] = b'00001 when the transmitter or receiver is active.
LED_CFG =b'0 (Mode 2; LED_LINK=BLINK for Activity)
MDIX_EN =b'0 (Disable Auto-MDIX mode) LED? (Yellow) = SPEED
AN[1:0] =b'11 (Advertised mode=10/100M,HD/FD) The LED2 is ON when the operating speed is
100Mbps and OFF when the operating speed is
(*1) Set the RMII mode as revision 1.0 interface. 10Mbps or during line isolation.
Title
Ethernet I/F
Size Number Revision
A3 DB51903PF-02 2017032301
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V33cF VECF o Leps
1582 CF nDASP
0
L
gggg} D[ 0 - cizg —cizo N7 SML-D12D8WT86
[ HAR.OL > - - N7E50-Q516RB-40
GND  GND 50 [
1,8 2] S0
7 W RATT o v
Sl e LR, IO |2 (e
-2 48 poo
W 2 poz
D08
B2 27 D06
| R8I0k L 46 1 ppiaG
CF_nDASP 457 D0
-DASP
HAD 20] oA
02{5D][_CF_nDMACK —rAOMACK 44 | "DMACK
AL
02(5D]<_CF DMARQ HarDMARQ R4, 82 43 | DMARQ
A2
02[5D]<_CF_IORDY _ FrIORDY 42_| |ORDY/-DDMARDY/DSTROBE
ROs, 0K T [ 17| 1%
02[78][ CF_nRESET - NRESET S -RESET
R96 A4
10k Ty 00K 140 1 vs2
15 | Aos
133V - GND 30 G5
T30 BD2242G Ve 361 0%
Tousav | 1 6 (33VI05A) 13
012) 2 !N out =5 CI31 CF INTRQ _R98,,,82 E e CF Card Slot
3] G\D LM 100/6.3V 02(78]<{_CEINTRQ__} RO, 10K 17 INTRQ (3:3V Type 1 /11 Card)
oD > EN oc R100 2012) 35 A0 -5V Typ
Tth = typ.629mA. 33K(1%) GNp 11| e
02[18][_CF_PWREN »-CF PWREN (H=ON GND 02[5D][_CF_nlowR >-CF MIOWR 2| “lowrisToP
o S 02[5D][ _CF_nlORD >-CE-NIORD 3] O RoHSTROBE/-HOMARDY
AGO03 Internal PU rooean | )| CJORDIHS
T L%cg’ggj Rio1,, 100« 133 T
_ z 8 1 A0
02[18]< CF_PWRERR - SE-NPWRERR _(L=Fault) | : GND 02{50]] _CF_nCSL 32 | cs1
P26 02[5D][_CF_nCs0 T Cso
WY RATS 6] D%
B2x4 30| 27
0 | pig
I 5| D06
433V WY RATD o] 013
u21 WS Boxa 28] D%
SN74AUPLT32DCK
et R1023R103 3 02
02[7B]< CE_nCD CEnCD (Leinsertion) - 4 4 gypl3—  Faok J10k CF neD2 i — 2 i
HL T ' CF nCDL 6 82xd 26 B9
2
c132 c133 c134 Hwi® — oo
IM“ T (cmosgxx(cmom 52
v XX
GND GND v 5] FC
GND GND L Fe
GND

+3.3V V33sD V33sD V33D
2 == GND GND LEDS
P T R4 4 N 3
@ ol @[ [0 C135[ a® E 330 SML-D12DBWTS6 Gy
Birime Bl et igsE ow
v 10kx4 3 o 10kx4 GND epe g e Dg DM3AT-SF-PEIM5
SD_DAT2 R
AU IR oo AR o
PP CMD
SD_CMD EANWA-I|
oot g oL G cnli SD Card Slot
— 6 | vss (micro SD)
02[7C]< D DAT0_»-20-DAT0 R BT + DATO
02[7C]<_SD_DATL DAT1L g
3 6 82x4 9 g oooo
027¢]1<_SD nCD SD nCD_(L=Insertion Card) 4>‘Wv><5 | e ST ~ CDB o ePeR
AW = & T
I o5 o 2 o
2R & 2 SNeE
v Ixx(cmos) fog g ¢
u22 GND i 2 oN
C137 BD2242G V33D e e
10u/6.3V | 1 N out & (33vIosA) T GND GND CDA<->CDB _ Description
(2012) 2 | GND LM 2 Open SD Card Removal
v 3 EN oc o4 R105 10u/6.3V Close SD Card Insertion
GND 33K(1%) (2012)
Ith=typ 629mA GND
02[7C][_SD_PWREN S0 PWREN (H=ON) GND
V33D
AG03 Internal PU rderar !
T L%QEZ@J
2 s
Title
SD nPWRERR (L=Fault) | GND
0271 SD_PWRERR] ® SD / CF Card I/F
Size Number Revision
A3 DB51903PF-02 20170323-01
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CcN19 NF33 U24
PI-063AH  ACM7060-701-2PL +;lz_v TPs +12v | TM4624E Y #PBF +_51y P6 XCL213B333DR
1 3 (12V/3A) Xx(H1x2) D5 c1 (BvIan) XX(HIX2)
+12VDC IN T 139 1 Vi voor [ot it 142 1 L2 L
2 = 22016V 2 22016V b2 47063V T 47063V 2 c143 4 3
SVIN vout 2 -4 VOUT g LX
FGL (2012) E (2012) 2012) 100/63V_5 2 2 15V
RUN vour £ AGND NC 5
GND E Y (2012) [ 6 I} T (SV/LIA)
vouT - CcE & VN
Y 433V B3V EA | \\rvee GND Yo Lo
PGND R107 |')__DC4 MODE FREQ A% y\l T (lgggfv 3100k
02[18]<_"V5600D V5GOOD 3100k €2 | pgoop comp A | e A
P30 A2 BI ] 100p
4
2 R108 Cra7| LRACKISS B VOUT = 3.234V/(3.3V-2%) ~ 3.366V/(3.3V+2%)
7 il e ootu| 2 cnoono SR109 tRISE = 0.3ms
oV GND SML-D12D8WT86 - o gggzzzzz 8.25K(0.5%) PWM Auto Control
(ORANGE) (25ppm/deg) fs = 3MHz
Y VS P o Eff = 89% @15A
3 FE P P PD=06W @15A
AVo@Step = 63mV (0.9A step)
SML-D1208WT86 47K 2
NMRESET 5 (ORANGE)
“l Q3 VOUT = 4.87V(5V-2.6%) ~5.1V(5V+2.0%) uzs
UMBK3IN 60.4K/8.25k X0.6V + 0.6V = 4,99V XCL213B183DR
GND GND {RISE = 0.022uF/2.50A X0.6V = 5.28ms 9 [, i
Forced Continuous Mode (MODE = INTVCC)
fs = IMHz (FREQ = Open) c148 4 3
Eff = 93% @3A TFiouesy 5 YoUT S X +5v
PD=12W @3A @) [ 6] g e gy lZ X (5vI0.4A)
AVo@Step = 37mV (1A step, 10A/us) C150
L SRI12
,\l T 10uiB.3v 370
(2012)
u26 v
5V +33V +12v | TM4624EY#PBF +115V TP9 GND
vIN vour L&t (LI5VIAA Xx(H1x2)
Lo Lo Loes Lo Leos Loce Loor Lecs Vi vour oL T Yo 1 VOUT = 1.764V/(1.8V-296)~1.836V(1.8V+2%)
ol To1u Todu ol Toi Toiu ot Tou SVIN vouT 22 47u/6.3V 7T 470/6.3V (RISE =0.3ms
- - - - - - - S vour [EL (2012) 2012) PWM Auto Control
\4 \4 v fs = 3MHz
GND GND INTVES GND Eff = 56% @1
MODE =03W @1A
AVo@Step = 40mV (0.9A step)
PGOOD
TRACKISS
[a] <
i [oY=Y=Y-Ya) SR114
§ 999sssss B65K(05%) e
Gl (25ppm/deg)
THL TH2 TH3 TH4 THS THe TH7 THS D) i) 3 454543, slslzla iy
oo ool R3v
N “ PJL
¥

v
GND GND GND GND GND GND GND GND GND GND V5GOOD

VOUT = 1.12V(1.15V-2.6%) ~1.16V(1.15V+0.9%) '

I
60.4k/66.5k 0.6V + 0.6V = 1.14V NMRESET !

tRISE = 0.022uF/2.5uA x0.6V = 5.28ms | !
Forced Continuous Mode (MODE = INTVCC) Y

For Power OFF Process
fs = IMHz (FREQ = Open) (p 55vous)
Eff = 82% @3A g
PD=0.7W @3A

AVo@Step = 11mV (1A step, 10A/us)

Manual Reset Power-On-Reset (Power On Reset Timingl ‘
nPOR \ /
+3.3V ! !
u27 156 MRESET —\ /
BD5228G wiev Y o " ‘ !
Swi1 <4 ne GND 2 (1608) R115 nINIT
1 BIFSI00 5 RsTowg 5 CT‘*{,‘AB? T— ohp (eom) J1% O @ MMRESET —ueese™ o) RSTT N
°© ©° . st Icm VDET=28V P32 W e
Y Io.om tPLH > 17ms (typ 54ms)
GND oo
[Debugger Reset Timing]
nsRST ~\ 3
nTRST T\ v
Debugger Reset UMBK3IN wresEr —\____
nINIT \
R118 1min 1ms
Xx(R1005)
02[1C], 03[3A][_nTRST
UMBK3IN
Title P / R t
ower ese
03[3A]<_nSRST @ nINIT > 02[1C] Size Number Revision
s A3 ‘ DB51903PF-02 20170323-01
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