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Falcon 4.1.x

1T8951E EPD Controller Connectors A
Falcon 4.1 IT8951E Controller_4layer.SchDoc Falcon 4.1 Connectors_4layer.SchDoc
BB_SPI1_CLK BB_SPI1_CLK
BB_SPI1_MISO BB_SPI1_MISO
BB_SPI1_MOSI { > BB_SPIL_MOSI
BB_SPI1_CS_ITE# > BB_SPIL_CS_ITE#
BB_SPI1_CS_FLASH# BB_SPI1_CS_FLASH#
USB N USB_N
USB_P USB_P
UART_RXD UART_RXD
UART_TXD UART_TXD
RESET# <} RESET#
HOST_HRD# HOST_HRD#
HOST_HRDY HOST_HRDY
HOST HD_C HOST HD_C
PWR_COM
HOST_HWE# HOST_HWE# B
HOST_HCS#
WAKE_UP
PWR_UP

Low Voltage Power Suppy Unit
Falcon_4.1_LVPSU_4layer.SchDoc

PWR_UP > PWR UP
FLT# g FLTH
PWR_GOOD PWR_GOOD
PWR_COM I PWRCOM
WAKE_UP > WAKE_UP
126, DA 12C_SDA 12C_SDA
12¢.scL ] | 12C_SCL C( > 12¢_SCL
HYPSE-dHey
R SDCLK
Falcon_4.1 buffer and_measure_4layer.SchDoc
& HobT Hbsio 45 HOST_HDBI0. 15] HOST HOBIO.13) HOST_HDBI..15] ¢
B_HOST_HDBI0.15] x> B_HOST_HDB[0.15] o P
SDDO[15.0] SIERIE PR y > SDDO[15.0]  B.SD_DO[0.15] [} y— B_SD_DOJ0.15]
SDCENO | { > SDCE_NO
SDCLK | > SDCLK BSDCEN) | { > B SD.CENO
SDOE [ > SDOE B3D CLK [ > BSD_CLK
SDLE | > SDLE B SDOE [ > B_SD_OE
GDOE | > GDOE BSDLE | > BSD_LE
GDCLK | > GDCLK BGDOE | > B.GD_OE
GDSPV | — GDSPV BGDCLK | —> B_GD_CLK
B.GD_SPV | > B_GD_SPV
BB_SPI1_CLK
BB_SPIT_CS# BB_SPI1_CS#
oo 28 51
HOST Hes# - <] HOST_HCS# g Bgcpif cLK I B_BB SPILCLK
B BB SPIL CS# > B BB SPILCS#
8 BB_SPIL_MOSI > B BB SPIL_MOSI
8 BB_SPIL_MISO {1 BBB_SPIL_MISO
D
e Block Diagram ‘ idi
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BBB Interface
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| BB GDSPV_IRQ 11 1 BBSDLEIRQ - f w7 8 < - [ H
! VI iy RESETZ — e w0 H BSDDOB 1 1
! S 15 16 pwrcom <] U 2 %;fis T WAKE UP Vo107 40wy interface_____ BSDDOS 3 i
| <17 1B =X PWR_COM B 14 ST G TIATH BB_SPI1 CS ITE# [ VCOM_D I i o
! =19 20 X vosT Hest ST 5 8 —resT R BB_SPIL_CS_FLASH# Vo VSPOS D | 0 ivsposz,D .
' = 2 = HOST HCS# 17 18 HOST_HRD# I {VSNEG2 D [
' O R T 12¢ scL_ > SCL o XA 12C SDA b VSNEG D | - v
1 BB DSV IRQ <] B 2 g speik SDCLK , HosTHD ¢ [ 2 2 TUARTRXD EOSTHEWES [ V3P 13v3.0p o
[J— D TRYNE 7 B~ ——— {_SDCLK [__HOST HD_C TR O 23 24 ARTTX0 UART RXD I VGPOS_D '
y R o oe 1 8 ¥ o= Fiopie PWR UP_ oreior % 2% —= e UART_TXD . — 555051 VONEG.D i
1 HDB200mil (D2 31 3 - 1) HDB_200mil HOST_HRDY — 27 BB SPIL CS¥ Vo — Ty [
e HOST HDBI3 HOST HDBLL B BB SPIL MIS BB SPIL CS# I SD_D02 P
! 200mil (D55 HioRts B U e 7Y HDB_200mil B BB SPIL MISO S 2 SPIL MOSI  ERSPTGSH o <0004 .
| HDB 200mil (T}—redr—rees 3 3 T roRs 7Y HDB_200mil BB SPIL CLK 31 3 I P I
1 HDB 200mil (Tpedrrees 37 B —hrroRs 7Y HDB_200mil P BECH TN g o oD CE N o
| HDB 200mil (D}t 3 40— T) HDB_200mil X435 36 = T 5 STC BSDCEN ] i
1 HDB 200mil (Dt T S 79 HDB_200mil P T e b T e BSDCLK ] v
1 AL =N,
! HDB_200mil (D}rerrees 8 ou s T) HDB_200mil 08 2439 40 = [ ERSOR H
1 HpB20mil 45 46 T) HDB_200mil (20E a4 2 = [ B SD LE NSNS = 55 SPIL IS0~ —_B_BB_SPIL MOSI [
' o 3 4 [ B BB SPIL CLK SR LT S oE BB_SPIL_MISO .
1 45 46 Vo B BB SPIL_CS# P
' HOST_HDB0.15] B3 Vo el B GD.CLK Lo
! HOST_HDB[0. 15 _HDB[0.13] iR 1 Vo =5 B GD_SPV I
1 GND GND vl o — P
| 1

)

! Vo |
1 1 1 )
1 [ 1
) 1 1 )
1 . !
H - |

Measurement breakout jumper

User buttons
il 2 3 u
5 36
“w “w - “
“w aa
RM1.27 RML.27 RML.27 RM1.27
RM1.27 RML27
VSNEG 1 VSNEG D VSPOS 1 VSPOS D VGNEG 1 VGNEGD  VGPOS L1 VGPOS D VSPOS2.D VSNEG2D  VEEFB VDDH_FB
0 0 0 0

8
-
- V250 o] Rm254
1 B GD_SPV
GND
VCOM_FP 1 VCOM_D GND
0

5V_MAIN H -
T 1 1
110 [ 1
! 1 1
b i
1 1 1
! | |
! 1 12C Pullup !
1
1
b S 3 !
! RI16 !
1
- [ BspoE »BSDOE !
\ | 0 B_SD_OE_DP !
| H Re [Tre H
o - 2k | ok I
SSH 1 1
= 01X E ! 3v3 DP !
SSTXNL . L '
SSTXPL R18 [ S 3 H
cc1 (R — b RIS ‘v o I
sut 28 5IK ' ' @ 9 !
1 1
sz o [ Boboe -BEROE — !
SSRXP2 | [ B_GD_OE DP |
SSTXN? ¢ I !
sSTXP2 X Ra H
co (B3¢ T R R :
s B 5K '
1
L !
GND Bl 1
GND (21 i
GND 1
1
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_____________________________________________________________________________________________________________________________________________ Falcon 4.1.x
1 1 1 1 1 1

3.3V Power Regulator ' '
1 1 1 1 .
i SV_MAIN P 18V Power Regulator ! 1 ITE Power Switch : T
! h ' 1 ! | ' 9
1 1 1 1
! [ W3 wo ! : 3 33 ITE '
1 1
i bt Lo ; . P :
s [ N NC i 1 !
1 1 1 1
! H o sw I Reg ew oo [ i | !
1 EN  VBST - EN | Y W
! VFB [ 3] g X 0B cus | Tzsv 0 Tz5v '
! GND -ci6=—car | ! 2V WF ) ! H
i Ut ol I B ' *delays ITE 3V3 by approx. 25ms ‘ J_ i
i C45=T=C19 SV eV GND oD | y yepproe GND !
! 100F | 10uF ! ! H ! H
H 5V | v . 1 | 1
1 1
| T T i e e o e e i
i GND 1
1 1
1 1
-------------------------- . fmmmm = m e ey e et T e T DT
| Power Supply Caps ! 1 Power for VCC310 ! ! Power for ext. Commponents | ! Power for USB PLL ]
1 | 1 33 ITE Veesio I 1 3VaUTE VCC33A [ 1
i [ i i Vo SWIE VCCSEA HSRT V3 ITE VCC33A U20 !
! V3 5V_MAIN ' ' ' ' Vo !
' 1 ' ' ' H '
! ] ] ] ] ] [
' 1 ' | ' H '
)
i +C50 J:z:[_‘l:csz I | , b 16 = i
1000F 1000F T 1000F ! I ! ! ol 150mQ Cs6|1uF C54100pF
' 63V 63V | 63V (. ! [ 150mQ cozluF J‘ces Coiloopr T +c54 : O\f i
) 1 1 1
! ! ! ! [ —Fsv e 2 100nF H
] | | | ! 16V J_ L v |
\ GND GND ! ! ! [ GND33A_U20 !
' ] | | H GND |
! - - ' 1 !

150mQ

1v8

C C Ce Ce of of of
WF| WF| WF| WF| LF| uF| lF
28V| 28V| 25V| 28V| 25V| 28V| 25V

C73
F
25V

50V J_
GND18A GND
GND |
e m e — e e, ————————————————— - g g g g S g
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PMIC TPS651851

i
1
1
1
5V_MAIN 5V_MAIN GND :
1
" TPSE51851RSLT !
4 2% L2 !
VB_SW VIN_P e ATH H
ciafand™H ‘ !
BV JLDl 2L poND_1 i
1
GND GND H
VN_SW
o | Cl6 | |47 VOQHIN @ |\ 1 !
f 1125v '
37 VN JGND !
VGPOS C18 VDDH_IN VEEN VGNEG H
Ty 14 S8 CN g i:ﬁ‘ Ca  c ng 3 | ool b VEED |30 143 c24 — Vg %5 B ng Tav !
bt _loor _[ao0F " pIT ST - - 5 _hor_foor G5 o6 _hor _foor v
50v | 50V EOVI 50V 50V 50V 50V 50V 1 ] 1
ar A 3 | VDDH DRV VEEDRV 2 st b !
" - -
o VDDH FB 8 | oon e ' ' Active Discharge Circuit 1 !
NDDH DIS 35 | VDDH DIS VEEFB |k VERFB c28 [ 1
52 £ vpos_IN VEEDIS |22 VEE DIS 1F . '
10K \ 4 - = R54 !y [ |
VDDHFB  VSPOS | VPOS VNEG_IN 50V [ H
5V VNEG IVSNEG VEEFB 18K o !
i 19 9 l L -5V - Yo :
GND GND WF VPOS_DIS VNEG_DIS €30 ! H |
50V WF GND  GND ! !
1
GND 47 22 50V | ! H
w1 PBKG 79 b o !
RS5 AGND2 PWR_PAD 5 | | '
R56 [ 1o 3L [47uF PGND2 ! H i
ok i€ v © , c2 P o '
VIN INT_LDO AT | 25V = b !
| RS7 I
PR COM SR L veom wREF (-4 ane | jov P VooH I :
[__PWR COM £ VCOM _CTRL AGNDL  (— = Vo y 62K 1
e
— VCOM_DIS VCOM_PWR ey s P !
[V Y [ 1
' ' VDDHDIS 2 3 VGPOS H
12 SDA — £ son vapy |6 av3_DP oy '
12C SCL SCL 1 ! !
1
PWR UP 2 35 H 1
[ PWR UP WAKE UP BB 2 Am - Q2 i
[ WAKE UP WAKEUP nINT 5 SR CO05 FLT# 4.70F H \ '
DGND PWR_GOOD PWR_GOOD 2V ! ! !
3 GND Icae P |
12 base address 0x68 1 :
1000F !
50V |
1
3 4 |
Vep0s GND —=— GND VDD 5 |
1
D1y 8 1 I
B —e D —=———vcom_Fp |
T A I 2 R61 !
5V_MAIN | DL = f—sA !
’—”—_L PWR UP 6 70 i
T PWR COM 5 vss - o :
3 50V PWR COM_5_| [o] 1
GND p——2o . R62 L2 i
R63 ’ 11 39 !
4 ) I
g ! 1000F !
Dl:i , D13 50V i
1
GND !
N 1
SNEG !
VSNEG! VGNEG damages Vcom switch :
pTTTTmT T jooTTmmmmm T 3
| StatusLED’s ! Protection diodes, prevent PMIC latch-up !
: | |
! i VSNEG i
: 1 1
| H VGNEG |
! 1
H ! D16 !
i [ BAVIO o
1
1
1
1
1
1
1
1
1
1
1
1
1
| PWR GOOD 1 1
1
1
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BB_SPIL_CS ITEF =L e TSEN
BB_SPIL_MOSI L MOSL__ USE P
ik MISO
BB_SPIL_MISO LMISO
BB SPI1 CLK Lee o SDCE N0
BB SPIL CS FLASHE SDCE NO
SDOE
5 SDOE
12C SDA SDLE SDD_10080ISDED@IHIml . .
12C SDA TR GDOE SDDO[15..0] N0
12C_SCL oY GDOE [ SDDOM5.0]
<D o
3
BORDER Q¥
BORDER ____—BoRBER > - L
Toz. GtifES
2ag8%  JOARD
UART RXD UART RXD w8l 53515 Oz|zlziz @ . w
UART TXD UART TXD GND T 1] N = % 1 A o ittt !
&| 55 L) b o ool 3|1 T w|o 0|5[Q | SDCLK Switch |
o o] ! o] ] ] w] £lolol8121a]2 ala|a ! witc ;
B HOST HDB[0.15 _— G =1 ) Y 1= === A o o ) NG (2] [ i i
HOST HWE# - | !

[ HOST HRD# 1 | i

HOST_HCS# PWR GOOD ! I
(_ PWRGOOD ]
[HosTHO.C Pl P T EEEEEEEEEER = Wt :
HOST_HIR PWR COM BARIEoN || | IC_ITEL ! ) !
HOST_HRDY — ITBO51E-64_DX i
WAKE UP WAKE UP L g R A NE S X EEE 883 AT - ! ” |
FLT# 0528 x0nEsn Iz0ako0unr0unsioaraS8ES H H
FLT# zZB0E L ENBENES 7985 0J033°0850005835 ' |
§280EQACTO " EAA0LORon  FAOSFEIOSY I ‘ 1
Q <89 & g % 20 388 Q | — I
$” 3338 3 S = 85 888 S ! [ !
030 | [ ! MIC_PWR 5V !
398" o 8 333 ' et VIC PR :
gag o ! C swi s ‘ \ i
a%o g | SDCLKITE o~ s |8 PWR COM !
1 2 5 - - |
GND  VCC L 0 |
18 } VCCK 1 VCC18A VCC18A ! 3 4SOl !
L RESET_N GND1BA NDLEA | =8 2 Jzdlic |
e TEST_EN VCC310_3 vVCCaIo ! CTSBAI5TPEX !
= TEST_CFGO SDDOLL/GPIO3 SDD_100mil i 1
o TEST_CFGL SDDO10/GPIO2 SDD_100mil ! !
e TEST_CFG2 SDDOY/GPIOL SDD_100mil 1 1
Feas UART TX SDDOB/GPIO0 SDD_100mil

i b =L UART RX SDDO7 SDD_100mil .
ommunication Selector f HOST_HWE_N SDDO6 SDD_100mil ' Firmware Flash 1
TEST EN HOST_HRD_N SDDO5 SDD_100mil ! are Flas !
= HOST_HCS N SDDO4 SDD_100mil i |
PWR_ALERT H HOST HD_C/SPI_S! SDDO3 DD 100mil ! 3 ITE v3_ITE !
0ST_HD_C - HOST_HRDY SDDO2 SDD_100mil | |
ART_RXD £ L HOST HIRQ SDDOL SDD_100mil ! !
5 P11 CLK HDB_200mil - > HOST_HDBO/SPI_SCK SDDO0 SDD_100mil 1 c - 1
S Shera s T | Ta |
8 SPIL CS ITE# HDE_200mil HOSLLDBS 18 1 HosTHDB3 sDcE N1 [N i Ve Eed 100nF i
e HDB_200mil (T HOST_HDB4 SDCE_NO ! GND GND !
[TE_FLASH_SPI1_MISO ! 77 SDOE | 1
- FLASH_SPIL | veesio — VCC3I0_L SDOE |- ) " | 1 [P 1
GND | g OND.L GND_3 oo 5f ! 15, S0 !
HDB_200mil L3a—so—| HOST HDBS VCCK 3 ! 1
HDB_200mil > HOST_HDB6 GDCLK GDCLK | 4 1
. HDB7 - 1 1DIR |
i sont (EHETE £ o ros o | e B e |
HDB_200mil D39 251 HOST_HDBY GDSPV ! BB SPIL MoSI ol 11 |5 FLASH SPIL MOSI !
HDB_200mil LS| HOST HDBIO BORDER/SHD_N | FLASH SPIL MISO o I LUBBESPILMISO R8
HDB_200mil HOBLL 28 HosT_HDB1L GPIOLSPWR[T] | BB SPIL CLK FLASH SPIL CLK i
HDB_200mil HD3L 21 HoST HDBLZ GPIOLAPWRS] ! BB SPIL CS FLASHE o = FLASH SPILCS% 10K
HDB_200mil HBi—si] HOSTHDBI3 GPIOL3PWR[S] | I
HDB_200mil A HOST_HDB14 GPIOL2IPWR[4] ! !
HDB_200mil HOST_HDB15 GPIOLUPWR[3] | b 10 |10 |
1 — 1
5282 ! onDa1 [ '

2555
Eb 23235 __gm ' SNTAAVCATZIREVR L |
@ oo 000 So= GND

[R5} 88 9 > SoC | |
TI S5 2222 [ | |
1 1 252 227 | |
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Reset ITE > XX>0x00>0>2288>0000 I FLASH SPILMISO 2 | i HOLD# 7 FLASH_SPIL_HOLD# '
1 1
3V3 ITE RESET# ~|2l2lalzlylal vl sls k|2l 2l ! ELASHSPLWRE 3§ e SCLK (-SSP CLK !
i Sk B ] el ] e B g | 1 o sision | B__FLASH SPIL_MOSI |

1
WAKE UP ! G\ IC_FLASHL H
i |
- ! :
ol ol o) ! H cst R LASH Cst H
2 EIE i HSPITMOST e i FLASH SPITMOST |
! HSPILMISO  Ra4 LASH SPIL_MISO !
V8 veaio H_SPIL CLK RIS FLASH SPIL CLK |
H 01 H
1 1

oo VCC3sA VCCRAAR 1 i

] 1 1

! Crystal Oscillator VCC33A_ 0 ! !

! 47 | '

H 2K : ]

| 1 | e e e e e e e o e ]
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T i
1 Signal buffer and series termination !
H 1
! i
H 3v3 3v3 !
1
! i
: I F I
|
- alcon X
! ] 7 i L L]
1 v 16V !
' G 1000F2] | l= G 1000F ;
i
w2 |
|
1 55 SS i
' —
| el o — ’
| GND |—:§ 2DIR 20E !
! 1
H et 1B1 1AL !
| 53 182 1n !
H <=1 1B3 1A3 !
| S 184 1
i \ BB SPILCo poo SPILCSE 185 1A5 PILCSE i
! BB_SPIL_CLK oo orlL CLK 186 1A6 '
! BE SPILMISO T 1
i BB_SPIL MISO 2L 187 187
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1 33 H
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L H '
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RP3 1 i
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