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—AGh0 33 S8 ionvpsL 1P loLvDsB 1P |Hae—PSER FBI
——AGPIo 52 IO/LVDSL_1N IO/LVDSB_IN [-5;——USFR D0
——AGPIO 51D | lO/LVDSL 2P I0/LVDSB_2P |
AP AT I0/LVDSL_2N IO/LVDSB_2N [
——AGPIO 55— E; | |O/LVDSL 3P I0/LVDSB_3P |4
——AGPIO 55— E4 | O/LVDSL 3N I0/LVDSB 3N [e—x
—— AP oE IO/LVDSL_4P I0/LVDSB_4P [-re—x
——AGPIO 58— F; | IO/LVDSL_4N IO/LVDSB_4N |-z~
——AGPIo 50— 2| |O/LVDSL_5P IO/LVDSB_5P |-
AGPIO - Go| IO/LVDSL 5N IO/LVDSB 5N [-pe—<
T AGPIO 26 F3 | I0/LVDSL_6P I0/LVDSB_6P T<
——AGPIo5s—Gi| O/LVDSL 6N IO/LVDSB 6N [-pa—<
AGPIO 21— Gg | IO/LVDSL 7P I0/LVDSB_7P |-p—=
AGPIo 15— Ho| IO/LVDSL_7N IO/LVDSB_7N [-p7—X
AGPIO 20 Ha | IO/LVDSL 8P I0/LVDSB_8P [ 3V
——AGPIO 52— | IO/LVDSL_8N IO/LVDSB_8N [-pg—x
—— GRS 5| 10/LVDSL 9P I0/LVDSB_9P
AGPIO J5| I0/LVDSL_9N IO/LVDSB_ON
) 5 10/LVDSL_10P IO/LVDSB_10P
AGPIO 1| 10/LVDSL 10N IO/LVDSB_10N
e L4 lO/LVDSL_11P IO/LVDSB_11P
AGPIS Wia| IO/LVDSL 11N IO/LVDSB_11N
AGPIO 1T 1| Io/LVDSL_12P IO/LVDSB_12P
o) via| 10/LVDSL 12N IO/LVDSB_12N g
AGPIO 7 Lo | IO/LVDSL_13P I0/DEV_OE [~jo—USER P80
e IO/LVDSL_13N IO/DEV_CLRn [-prg——————
APl IO/LVDSL_14P IO/LVDSB_14P g%
AGPIO IO/LVDSL_14N IO/LVDSB_14N [—Ry5X
o) IO/LVDSL_15P IO/LVDSB_15P 75X
AGPIO 3| 10/LVDSL 15N IO/LVDSB_15N [y
AGPIO >{ 10/LVDSL _16P I0/LVDSB_16P [-gy7<
IO/LVDSL_16N IO/LVDSB_16N [z
AGPIO 13 K IO/LVDSB_17P 5%
AGPIO 14 K3 | 191 IOLVDSB 17N "R13” 120 PROM SDA
AGPIO 27 E3 | 192 IO/LVDSB 18P T3 15C_pROM SCL
AGPIO_17____J1 {198 IOLVDSB 18N |y SPLMOSI__
104 IO/LVDSB_19P |7 SPrviso—
I0/LVDSB_19N Ri SPl CSn
I0/LVDSB_20P 'R16 __SPI SCK___
CLK SE AR HS5 IO/LVDSB_20N
2| 10/CLKO
*— |0/CLK1
P3 AG_TCK
Tk e AG BLASTER TDI
b0 [ AG BLASTER TDO
109 [Na AG_TMS
EPSM570ZF 256N
- (uses JTAG mode only) 3.3V
413
USB DISABLEN = JTAG TCK R3 1K
4 JTAG BLASTER_TDO
> | |_ JTAG TNS R 4.7K
o 9 JTAG BLASTER TDI RS 47K
_I_ | e
= HDR 2X5, VERTICAL, SMD, DNI =
kY
L1 Y2
/) __CLK SE VCC
BLM21PG331SN1 c2 _Ea
1uF DNI 0.1uF
10MHz

J1

22 CLK SE AR

CLK_E EN vee 8
Cc1_ | GND OuT 5 CLK SE BR R7,
0.1uF DNI OSC SOCKET- 4 PIN

Socketable oscillator for BOM.

usB
MAX V
Bank 2
L T 2% | lo/LvDSR_1P
Sorio IO/LLVDSR_1N
e &ie{ I0/LVDSR 2P
SePIGP IO/LVDSR_2N
o 515 IO/LVDSR 3P
SePI0S Eie IOLLVDSR 3N
IO/LVDSR_4P
—211 I0/LVDSR 4N
HOTOR 3 CTAL 13| IO/LVDSR 5P
P IO/LVDSR_5N
e e 10/LVDSR 6P
e &1e{ IO/LVDSR 6N
e 215+ I0ILVDSR_7P
SeRIe Gie 10/LVDSR N
o 1% I0/LVDSR 8P
e Fa{ IO/LVDSR 8N
e > IO/LVDSR 9P
SePIo e Fie| IO/LVDSR 9N
SePIG30 THa| IO/LVDSR_10P
T 21 1o1LvDSR 10N
SCPIo 25 2 l0/LVDSR_11P
oty IO/LLVDSR_11N
SePIo 56 | 10/LVDSR 12P
SePIG 54 e 10/LVDSR 12N
ot “o-{ I0/LVDSR_13P
SePIo 22 e I0/LVDSR 13N
ot < o-{ lo1LvDSR 14P
SCPIo e IO/LVDSR 14N
SePIG 55 tis| IO/LVDSR_15P
ot & 1o1LvDSR 15N
SCPIO 3 IO/LVDSR_16P
oty IO/LVDSR_16N
ECRE IO/LVDSR_17P
SeRIOS IO/LVDSR_17N
e IO/LVDSR_18P
——VAY SPR IO/LVDSR_18N
AXSPK 2 IO/LVDSR_19P
e IO/LVDSR_19N
e IO/LVDSR_20P
IO/LVDSR_20N
MAX_SPK 4 H12
10/CLK3
MAX_SPK 5 Jiz | 19/0LKS
EP5M570ZF 256N
EEPROM
—0 FROM SOL 12C_PROM SCL 4
D 12G_PROM_SDA 4
S SPI_MOSI 4
S SPI_SCK 4
SPIMISO 4
SPICSn 4
LED, PB
UEER LB USER_LEDO 5
hE USER_LED1 5
USER PB1 ] USER_PBO 5
AP PB 1 | USER_PB1 5
2 CAP_PB_1 5
GPIO HEADER

m—(@} BGPIO_P_[1:3] 4
w—(@} BGPIO_N_[1:3] 4
w——(@} AGPIO_[1:36] 4
w——(:}} BGPIO_[7:36] 4

s o[BI uoron 10
IOLVDST_IN ["5 MAX MOTOR 12
IO/LVDST 2P 5

IO/LVDST 2N |-pg—

IO/LVDST 3P é‘j MAX_MOTOR_1_4

MAX MOTOR_1

IO/LVDST_3N 35—
B:

IO/LVDST_4P

IO/LVDST 4N |-gg—x
IO/LVDST 5P [-p2—x

IO/LVDST_5N [—ag—

IO/LVDST_6P
IO/LVDST_6N

IO/LVDST 7P [—p5—x

MAX _MOTOR 1

MAX SPK 7

3
L

C5 MOTOR_1_CTR

IO/LVDST 7N -6 MOTOR 1 FEB
IO/LVDST 8P W&
IO/LVDST_8N 57X \MOTOR 1 FB A
IO/LVDST 9P [~Ag MAX_SPK 6
IO/LVDST 9N [a9
I0/LVDST_10P [—gg—x

IO/LVDST 10N [~5g—>
IO/LVDST_11P [a75<

IO/LVDST 11N é O MAX NOTOR 2 0
IOLVDST_12P [515%

IO/LVDST_12N [—g1g%

I0/LVDST_13P [—z77X

IO/LVDST_13N Q MAX MOTOR 2 2

JoLvDsT 14 [CiT_cAP PB 1
/ _TAN R MAX_MOTOR 2 4
IO/LVDST_15P [—& MOTOR 2 FB A

IO/LVDST_15N

B MOTOR 2 FB B

IO/LVDST_16P

IO/LVDST_16N |- o
IO/LVDST_17P Q WAX MOTOR 2 3

IO/LVDST_17N a5 %

I0/LVDST_18P f S MAX NOTOR 2 |

IO/LVDST_18N "g75™ \AX MOTOR 2 5
IO/LVDST_19P BGPIO 7

IO/LVDST_19N

105 21

USB BLASTER INTERFACE

AG_TCK

T

MS

0 |l

(0]

BLASTER TDI;

BLASTER_TD
SB_DISABLEN

PK, MOTOR HEADER

FB A

FB B

CTRL

FB A

FB B

|3|3|>3| 0|2

CTRL

MAX MOTOR I 03]« MAX_MOTOR_1_{05] 5
MAXMOTOR 2 [0:9] % MAX_MOTOR_2_[055] &

JTAG_TCK 6
JTAG_TMS 6

JTAG_BLASTER_TDI 6
JTAG_BLASTER_TDO 6

USB_DISABLEn 6

MOTOR_1_FB_A 5

MOTOR_

_FBB 5

MOTOR_1_CTRL 5
MOTOR_2 FB_A 5
MOTOR_2 FB B 5

MOTOR_

_CTRL 5

MAX SRR los D MAX_SPK_[07] 5

5 L)

2

3

1.8_VCCINT
GND VCCINT (5
GND VCCINT g E
GND VCCINT [h7g 33V
GND VCCINT T
GND C
GND VCCIOT 5 VAR _VCCIO
GND VCCIOt1 T
GND VCCIO1
GND VCCIOT [
GND VCCIO1 [
GND VCCIO1 [ |
GND VCCIOT 77
GND VCCIO1
GND A
GND VCCIO2 a7z
GND VCCIO2 [&1g
GND VCCIO2 g
GND VCCIO2 [
GND VCCIO2 [ht7
GND VCCIO2 |77
GND VCCIO2 [5G o
VCCIO2
EP5M570ZF256N
UsD
MAX V
o NC29 [
»*—pg| Nc2 NC30 [-rg
*—pg| NC3 NC31 (g ¢
W NC4 NC32 W
*—g5{ NC5 NC33 [
*—E6 | NC6 NC34 [y
»*—g7{ NC7 NC35 [~
*—gg| NC8 NC36 [107%
*—Eg | NC9 NC37 7 <
X750 NC10 NC38 [
> NC11 NC39 [~r35%
g1 NC12 NC40 [~F77 H
w NC13 NC41 W
X5 | NC14 NC42 [r7X
»—Fg| NC15 NC43 [~F5—<
X—g7 | NC16 NC44 [gax
> Frg| NC17 NC45 (g5
W NC18 NC46 W<
XF12 | NC19 NC47 [ X
%54 NC20 NC48 [~e—X
*—G5 | Nc21 NC49 [z
*—8g Nc22 NC50 [~575 B
W NC23 NC51 T<
*G1o | NC24 NC52 [——X
>G5 Ncas
>=ma| NC26
s NC27
»—— NC28
EP5M570ZF256N
A oY A
=
®
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EEPROMs e
33V L8R S Y BGPIO_P_[13] 3
Rea A7KD LSOO N LSl > BGPION[13] 3
67 47K D LGP LISl .
] Res Z7KD caz p— K> AGPIO_[1:36] 3
—R64 2.7KD R65 RECIEIS A RN G :
c30 R66 27KD 0.1uF DNI » BGPIO_[7:36] 3
33V
T 0.1uF DNI = EEPROM
us
s l4.7K DNI
= SPI_MOSI 5 8 12C PROM SCL
) R33 47K DNI 12C_PROM SCL i Voo 4 SPI_SCK 615! K vee 12C_PROM SDA Mook S
R41 4.7KDNI__12C_PROM_SDA 3| Sk Scl solz SPI_MISO SPI_MOSI erioals
SPI CSn s SPI_SCK P Sok 3
5 12C_PROM_WP R36 100 DNI 39 Es SPI_MISO =
5 wp ————qwp 4 e SPITMISO 3
vss L—— g HOD  vss SPICSn 8
241.C08B, SOT-23, 5-LEAD, DNI 25LC256IST, TSSOP, 8 LEAD, DNI
Connector A Connector B
J6 J7 .
AGPIO 1 1 2 AGPIO 2 GPIO P 1 R 1 2 BGi P P t
AGPIO 3 3|9 1921 AGPIO 4 5VIN_CONN GPIO N 1 R 3|9 o2 4 BG ower Foin
5VIN_CONN AGPIO 5 5103 4 AGPIO 6 GPIO P 3 R 5108 4 BG|
AGPIO 7 71195 106 AGPIO GPIO N 3 R 71195 106 BGi
AGPIO 9 107 108 AGPIO 10 GPIO 9 107 108 BG|
109 1010 109 1010 F PI
SEE 1011 1012 |5 AGPIO GO 11 1011 1012 5 e or Onnectors
B 1013 1014 5 1013 1014
0 13 6 AGPIO GPIO 13 6 BG|
ORI 1015 1016 ACPIO PO 15 1015 1016 e
0 17 9| 1017 1018 50 AGPIO GPIO 17 g | 1017 1018 750 B
1019 1020 5 1019 1020 B
019 1] 1918 1920 22 AGPIO 20 GPIO_19 1] 1918 1920 |22 BG
3.3VIN_CONN 0 21 23 | 19 022 754 AGPIO 22 3.3VIN_CONN GPIO 21 23 | 19 022 754 BG J2
1023 1024 5 1023 1024 5
0 23 2510 26 AGPIO 24 GPIO 23 25 26 BG
0 25 27| 1025 1026 758 AGPIO 26 GPIO 25 27| 1025 1026 758 BG '5VIN_CONN
S5 1027 1028 (55 56 1027 1028 |55
1029 1030 1029 1030 —
0 27 31 32 AGPIO 28 GPIO 27 31 32 EGPIO 28
0 29 33 | 103! 1032 734 AGPIO 30 GPIO 29 33 | 103! 1082 754 BG
1033 1034 5 1033 1034 B
0 31 35 36 AGPIO 32 GPIO 31 35 36 BG
0 33 37 | 1035 1036 7385 AGPIO 34 GPIO 33 37| 1035 1036 735 BGi
1087 1038 45 AGPIO 36 GPIO 35 39 | 1037 1038 745 BGI c12 ci1
035 391039 1040 1039 1040
1 1 1uF 10uF
2x40-PIN HEADER ) 2x40-PIN HEADER )
CONNECT TO MAX V BANK 1 CONNECT TO MAX V BANK 2 1 .
BGPIO P 1 R R16 0 BGPIO P 1 J3 J12
I » BGPIO_P_1 3
BGPION 1 R [170DNI_R17 0 BGPIO N 1 > BGPION1 3 = =
Resistor Stuff Option To Support Different Protocol
BGPIO P 2 R R8 0 BGPIO P 2
BGPIO_P_2
R9 » BGPIOP2 3 Reference Designator pport LVDS pport single-ended I/O:
D
R8, R11, R16, R17, R19, R24 120 ohm 0 ohm
BGPIO N 2 R 170 DNI__R11 0 BGPIO N 2 > BGPION 2 3 =
N ®
R9, R18, R20 170 ohm Do Not Insert
Altera Corporation, Plot 6, Bayan Lepas Technoplex,11900 Penang
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Capacitor Sense Button, Push Buttons, LEDs

LED, PB
USER_LEDO
A I USER.LEDO 3
JoER LD I USER_LED1 3
"USER_PB1 ] USER PBO 3
CAP PB 1 | USER_PB1 3
GAP P < CAP_PB_1 3
s SPK, MOTOR HEADER
Push Buttons aav Capacitor Sense Button ’
£ SrR Bt MOTOR_1_FB_A 3
User LEDs . OTOR 1 CTRAL MoToR1-es s
. g 8; ;gé MOTOR 2 FB_A 3
o0 SO T NoToRZ e 3
R61 4.7KDNI__CAP PB 1 t(rp USER_LEDO A\ RESn LEDO __R70 100 e
4“‘ MAX_SPK [0:7] 2 .
Green_LED MAX_MOTOR 1 [0:5 > st o
7 MACMOTOR LIS « .
USER LED1 AN RESn LEDI _ R69 100 L) MAXMOTOR_1_[05] 3
4% MAX_MOTOR 2 [0:5 .
C41 ||_0.1uF DNI Green_LED SRR LS Ty Max MOTOR 2 05) 3
Motor Headers, Speaker Header
Motor Header 1 Motor Header 2 Speaker Header
VAR_VCCIO VAR_VCCIO VAR_VCCIO VAR_VCCIO
VAR_VCCIO VAR_VCCIO Jo
MAX_SPK_ALL
b2 » J10 3
D9
2 1 2 MOTOR 1 FB A [
3 MOTOR 1 ALL 3 4 MOTOR 1 _FB B 2 1 2 MOTOR 2 FB A 3 MAX SPK ALL
1 5 6 MOTOR 1 CTRL 3 MOTOR 2 ALL 3 4 MOTOR 2 FB B
1 5 6 MOTOR_2_CTRL 1x4-PIN HEADER
BAT54S 2x3-PIN HEADER L BAT54S
= Motor Header 1 BAT54S 2x3-PIN HEADER =
= = Motor Header 2
AX_MOTOR R26 MOTOR 1 ALL AX_MOTOR R59 MOTOR 2 ALL _MAX_SP| R50 MAX SPK_ALL
AX_MOTOR R28 MAX_MOTOR R55 MAX_SPI R51
AX_MOTOR 27 AX_MOTOR 58 MAX_SPI R49
AX_MOTOR R32 AX_MOTOR R56 MAX_SPI R48
AX_MOTOR R29 AX_MOTOR R57 MAX_SP! R53
AX_MOTOR 1 5 R30 AX_MOTOR R54 MAX_SPK 5 R52
MAX_SPK 6 R34
MAX_SPK 7 31
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Install only for prototype

USB 5v_USB
Ja BLM21PG331SN1
USB TYPE-B R23
a— - 10uF 470
a—_] |[4 USB_AVCC
51
© b c4 cs
= ) 0.1uF 0.1u0F o
u3 ©
= 6 ~n O
USB 3v3 6 o 4o % 25 USB DO
Ut SVOUT 2 S5 8 B0fae _UssD
>
Rl L TEIE PV 158 o £ oson e -
»—5{NC2 B USBDP D3
ER I 03 2t USB D!
13 15K USB RSTn 5 4720 USB D
SNE5220DBV RSTOUT# 35 9 USB DI 33V
USB XTAL{ 27 518 USB D
5V_USB USB _XTALZ 28 | XTIN D7
XTOUT
'|' o# 18 USB_RDn
R14 47K USB RESETn £ [— i P15__Uss WR -
USB_EECS 32 USB_TXEn 1.00k
USB EESK 7| EECS TXE# Py USB RXEn
— EESK RXF# o220 —
EEDATA 2
EEDATA 11 USB SI WU
58 2 | SMWUFP—1SE PWR ENn
,_—31 TEsT 82 Z pwreny p—USS PWRED
CO0 <
— FT2458L
C14 || 18pF USB_XTAL1 oI &
N
X1
CRYSTAL, 6MHz, SMD 1
° 5V_USB
cis USB_XTAL2
U2
= 5
cs Vee |
SK NC1 |
DIN NC2 |5
DOUT  GND
ATS3C46DN-SH-B
R15
22K =
USB_EEDATA R10 47K
33V 33V
. T
1 Len vee [
c21 c17 c16
2 3 CLKIN 24MHZ
0.01uF DNI GND out 0.1uF | 1uFDNI
2aMHz = =
5V_USB  PLACE NEAR USB
33V
33V _
J14
R1 100K USB MAX TCK 1 [~ USB JTAG PW
USB MAX TDO 3 c6 | c10 cs
R2 1.00K USB MAX TMS 5|3 4 _-—
7 3 g: % 10uF 0.1uF
USB MAX TDI 9] . g 10 <_USB JTAG GND
B DNI

Embedded USB Blaster

T

BANK1
USB_RXFn B1 { 10p1 1 o1 17 | 100
St 1 o812 1081_18 [K1C
gf 10B1_3 10B1_19 &2 RES_USB_LED
Dz 10B1_4 108120 [y D3
D3 1 10176 lopr 2 [ 8 ¥ Green LED
E2 S 22Kz z
£1] 10817 108123 [g ¥
10B1_8 10B1_24
31 o819 10B1_25 15—
g; 108110 i0B1 26 | = (1) JTAG BLASTER TDO
H1 | 10B1_11 10B1_27 (3 —
10B1_12 I0B1_28 [T5—
H2 | 1081713 I0B1_29 |- uss SLWY
H3 L USB_LED
J5_| 108114 I0B1_30 |"T5—USB_DISABLER
S8 10B1_15 1081731 | 7@
10B1_16 10B1_32 [——
L7
10B1.33 [[g—
0B o4 |2 JTAG TCK
F2 K1 USB MAX TCK
10B1/CLKO TCK
CLKIN 24MHZ I RS o k2 USB_MAX_TDI
00 Fkz USB_MAX_TDO
K8 J1 USB_MAX_TMS
I0B1/DEV_CLRn ™S
USB_RESETn L8| |0B1/DEV OF
EPM240M100_1
UsB USB BLASTER INTERFACE
MAX I JTAG TCK JTAG_TCK 3
BANK2 JTAG _TMS JTAG_TMS 3
USB TXEn Al L oo a5 0Bz 51 |-B2 JTAG BLASTER T1DI JTAG_BLASTER_TDI 3
USB D1 A10 - —11B6 JTAG_BLASTER TDO < JTAG_BLASTER_TDO 3
1082 36 1082 52 >
USB_DO Al B7
10B2_37 10B2 53
Use Wit A2 | 1082 38 10B2_54 58
USB_RDn A = ol =) USB DISABLEn USB_DISABLEn 3
1082 39 10B2 55 ——{
USB D7 A C10
10B2_40 10B2_56
USB D6 Al cii
USO8 A6 | 10B2_41 10B2_57 (&5
10B2_42 10B2_58
Use D4 A7 1082 43 10B2_59
USB D3 A8 - -
10B2_44 10B2_60
USB D2 A9
810 | 10B2_45 10B2_61 USB PWR ENn
517 ] 10B2 46 10B2_62
55| 10B2 47 10B2_63
10B2_48 10B2_64
53 1 108249 10B2_65 Log Eeos
10B2_50 10B2_66
1082_67 [-E35
10B2_68 [~F1g
10B2_69
1OB2 70 :;1 EEDATA
1082 71 55—
10B2_72
F10 72711 JTAG TMS
10B2/CLK2 10B2_73
GIT | |9B/CiKa 10B5 74 | KIT__JTAG BLASTER TDI
EPM240M100_1
u4c 33V_ 3.3V
MAX 11 PLACE NEAR MAX II
Power
3? GNDIO VCCINT E“; c22
£4| GNDIO VCCINT
GNDIO E3 10uF | 1uF 0.1UF | 0.1uF
ui GNDIO VGCIOT 37 . :
I—Gg | GNDIO VGCIOT (g
—Hs | GNDIO VCCIO —
H5 =
77| GNDIO c4
GNDIO VCCIO2 &g
= VCCIO2 =59
= VCCIO2
EPM240M100_1
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5V_USB

D5
MBRS340

MBRS340

VBAT_VCC

BATT+

BATT-

REG_VIN

Notes:
USE THREE 1.5V BATTERIES IN SERIES
TO OBTAIN 4.5V VBAT_VCC

StandOff

MH3
[

MH1

]

NYLON SPACER HARDWARE

.
Power - 3.3V, 1.8V and Variable 1/0 Voltage Output
1.8_VCCINT
TP1 P2 ‘\“
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