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1. FT232H USB 7L

FT232H USB &= FTDI ChipAte| FT232HE =af{elist 1< USB QIE{TH O]
FT232H USB = USB to UART/FIFO/I2C/SPI/Memory Interface S CI¥st 7|58
StLte] RE2 AFRE £ U2, USB2.0 Hi-Speed(480Mb/s)E A|4SHCt.

2. &2 7|=(FTDI datasheet)

USB Hi-Speed to UART/FIFO Interface. The FT232H is a USB 2.0 Hi-Speed
(480Mbits/s) to flexible and configurable UART/FIFO Interfaces.

>
o
i
(@]
o

—_

Functional Integration. The FT232H integrates a USB protocol engine which
controls the physical Universal Transceiver Macrocell Interface (UTMI) and
handles all aspects of the USB 2.0 Hi-Speed interface. The FT232H includes an
integrated +1.8V/3.3V Low Drop-Out (LDO) regulator. It also includes 1Kbytes Tx
and Rx data buffers. The FT232H integrates the entire USB protocol on a chip
with no firmware required.

MPSSE. Multi- Protocol Synchronous Serial Engines (MPSSE), capable of speeds
up to 30 Mbits/s, provides flexible synchronous interface configurations.

FT1248 interface. The FT232H supports a half-duplex FT1248 interface with a
variable bi-directional data bus interface that can be configured as 1, 2, 4, or 8-
bits wide and this enables the flexibility to expand the size of the data bus to 8
pins. For details regarding 2-bit, 4-bit and 8-bit modes, please refer to application
note xxx

Data Transfer rate. The FT232H supports a data transfer rate up to 12 Mbaud
when configured as an RS232/RS422/RS485 UART interface or greater than 40
Mbytes/second over a synchronous 245 parallel FIFO interface or up to 8
Mbyte/Sec over a asynchronous 245 FIFO interface.

Latency Timer. A feature of the driver used as a timeout to transmit short packets
of data back to the PC. The default is 16ms, but it can be altered between 1ms
and 255ms.
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Bus (ACBUS) functionality, signal inversion and drive strength selection. There are
11 configurable ACBUS I/O pins. These configurable options are:

. TXDEN - transmit enable for RS485 designs.

. PWREN# - Power control for high power, bus powered designs.

. TXLED# - for pulsing an LED upon transmission of data.

. RXLED# - for pulsing an LED upon receiving data.

. TX&RXLED# - which will pulse an LED upon transmission OR reception of data.
. SLEEP# - indicates that the device going into USB suspend mode.

. CLK30 / CLK15 / CLK7.5 - 30MHz, 15MHz and 7.5MHz clock output signal options.
. TriSt-PU - Input pulled up, not used

9. DRIVE 1 - Output driving high

10. DRIVE 0 - Output driving low

11.1/0 mode - ACBUS BitBang

0 N O Ul A WIN

The ACBUS pins can also be individually configured as GPIO pins, similar to
asynchronous bit bang mode. It is possible to use this mode while the UART
interface is being used, thus providing up to 4 general purpose I/0 pins which are
available during normal operation.

The ACBUS lines can be configured with any one of these input/output options
by setting bits in the external EEPROM see section 3.4.

* FT232HO|| Ciet 2Ot ofAet LHE2 of2ff MUS AL c,

( http://www . ftdichip.com/Support/Documents/DataSheets/ICs/DS_FT232H.pdf )
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3. IFFT232H z|% (mm)
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USB Bus Power & Internal VCCIO

r ¥
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USB Bus Power & External VCCIO

USB Self Power & Internal VCCIO

VCC 5V /VCCO 3.3V

r.::.‘ USB Bus Power(LH S22 &)
USB Self Power & External VCCIO USB Self Power(2}72t2i)
- W o
mini-USB AB

www . rovitek.com 7 [-FT232H-100



ROVITEK

I-FT232H USB

EE

USB_33V 5
1
=] =
ACBUST
L1608_121 1 1 R
¢ G2 ACBUSZ
2012 103 Ezmz_wa. ACHe—
ACBUS4
) ACBUSS
L ACBUSB
L1608_121 1 ﬁggﬁg; l
G4 VECID ACBUSS 12
2012_103 2012_104
use sv Ul Jol olle PIN HEADER 2 54mm
SB_3.3WREGIN
> 2 000
L3 cs VREGIN ‘{ i Q090
E 12104 5 gogd
BEAD SAT2550L 201210 g 2> 21 ACBUSO
VCCD ACBUSD 53 ACBUST
2 = VCORE ACBUS1 [-52 LIRS
p VCCA ACBUS2 [57 AR
2 R1 . ACSU% 28 ACBUS4
Rz‘:::éézmz 000 7| oY ﬁg u§4 29 ACBUSS
4 R2012_000 D Acgﬁsg 30 ACBUSG
USB_3.3v C6  RESET 34| ... eyt I ACBUS7
K C20Z_103 |7 32 ACBUSE
R3 5 ACBUSS 33 ACBUSS
8 02012_19322012E2§1 VN | REF FT232H AGBUSS
] Ci—— 13 ADBUSO
= ADBUSO =7 ADBUST
UXB0-MB-58T ¥ CR2012_00f EECS 45 | oo gggﬁg; 15 ADBUSZ
3358 24 | Eecik ADBUS3 | AOBuSS
EEDATA 43 17 ADBUS4
R4 EEDATA ADBUS4 18 ADBUSS
ADBUSS [—g D
oscCl ADBUSE [—55 ADBUS7
0SCO ADBUS?
Ef E 42 % g g ooocooooo
SHIELD TEST G866 zZzzzzz=z=
I3 GOOOLBO0
NGNS o
EX‘IT VCCIOEXT_VCC
usé_3.3v = A)aTusn -
D1 =
- CR2012_1p2 ADBUST 6
ADBUS:
ADBUSZ 8
— ADBUS4 9
USB 33V USB_ 33V = ADBUSE 10
ADBUSE 11
VEGIO ADBUS/ 12
U ® —-E c1o T 1
c11 c12
Q
EEDATA S o 9 po T “F2012 104 "c2012_104 PIN HEADER 2.54mm
EESK 2 = R2012_103 !
CLK - L
EECS ek 4 -
Z EXT_VCC VREGIN USB_SV
eaLc%BTm VREGIN USB 3.3V
= c13 i C14 c15 N
R2012_222 Ezmz_m 2012 104 CT3216_475/16V
= = 4
PIN HEADER 2.54mm
EXT_VCCIOVCCIO  INT_VCCIO USB_3.3V
MH1 MH2 MH3 MH4
MHOLE1 M HOLE1 M HOLE1 M HOLE1 N "
; 1 1 1 I-FT232H
5 ize Document Number ev
B D 10
PIN HEADER 2.54mm Doe>
Date: Tuesday, February 07, 2012 Eheet 1 of 1

WWW._rovitek.com

I-FT232H-100



< ROVITEK -FT232H U%B

Pins marked * are EEPROM selectable

FT232H
Pin Pin functions (depends on configuration)
ASYNC STYLE FT1248
Pin Pin Serial SYNC ASYNC ASYNC SYNC Fast Serial | CPU Style
# Name (RS232) | 245 FIFO | 245 FIFO | Bit-bang | Bit-bang | MPSSE | interface FIFO
13 | ADBUSO TXD DO DO DO DO TCK/SK FSDI DO MIOSIO
14 | ADBUS1 RXD D1 D1 D1 D1 TDI/DO | FSCLK D1 MIOSI1
15 | ADBUS2 RTS# D2 D2 D2 D2 TDO/DI FSDO D2 MIOSI2
16 | ADBUS3 CTS# D3 D3 D3 D3 TMS/CS | FSCTS D3 MIOSI3
£
17 | ADBUS4 DTR# D4 D4 D4 D4 GPIOLO i D4 MIOSI4
TriSt-UP
x K
18 | ADBUSS DSR# D5 D5 DS DS GPIOLL | et up DS MIOSIS
£
19 | ADBUSE | DCD# D6 D6 D6 D6 GPIOL2 i D6 MIOSI6
TriSt-UP
£
20 | ADBUS7 RI# D7 D7 D7 D7 GPIOL3 | L. ip D7 MIOSI7
* KK
21 | ACBUSO | L o RXF# RXF# ACBUSO | ACBUSO | GPIOHO | o \oo cs# SCLK
o k¥
25 | ACBUSL | | Liicy TXE# TXE# WRSTB# | WRSTB# | GPIOHL | | . A0 SS_n
* ok * K
26 | ACBUS2 | | oo RD# RD# RDSTB# | RDSTB# | GPIOH2 | | o RD# MISO
* K
27 | ACBUS3 | vl eps WR# WR# ACBUS3 | ACBUS3 | GPIOH3 | | b oo WR# ACBUS3
*
28 | ACBUS4 | o oo SIWU# SIWU# SIWU# SIWU# | GPIOH4 | SIWU# SIWU# ACBUS4
3 k23 b3 KK * ok
29 | ACBUSS | | b oo | CLKOUT | ACBUSS | |\ o o | ,cguss | ®PIOHS | Lcpuss | acsuss | ACBUSS
* %k * ¥ * %
30 | ACBUSE | | oiice QE# ACBUS6 | ACBUS6 | ACBUS6 | GPIOHE | , o .o | acpuse | ACBUSG
EE
31 | ACBUS7 | biyrsay# | PWRSAV# | PWRSAV# | PWRSAV# | PWRSAV# | o o | PWRSAV# | PWRSAV# | PWRSAV#
* %k * % * % * ok * ok * % * ¥ ok
32 | ACBUSB | \cBuss | acBuss | AcBuss | acBuss | AcBUSS | AcBUss | AcBuss | AcBusg | ACBUSS
k3.3 ¥ ¥ * K *K X% *k ¥k
33 | ACBUSS | cBuso | acBuse | acBuse | acsuse | acBuse | acBuse | Aceuss | acsuse | ACBYS®

Pins marked ** default to tri-stated inputs with an internal 75KQ (approx) pull up resistor to VCCIO.
Pin marked *** default to GPIO line with an internal 75KQ pull down resistor to GND. Using the EEPROM
this pin can be enabled USBVCC mode instead of GPIO mode.

(£ FTDI Document no. FT-000288 2| 8 H|0|ZA])
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6. S/W Utility

FT232H 2&0i| 25t0] ROVITEKE2 3Z3F2| Testing UtilityS AISSHCL.

- Driver Changer

FT232H= 3| USB-USART 7|s8 st= VCP(Virtual Com Port)Mode, USB-FIFO
ICQ| 7|52 Sh= D2XX Direct ModeZ Lz 4 QCt 2t ZEE ALE5H7| QIshA

= EEPROMY| G|O|E{E HAA|HOF st=4|, AAZ <A ot7] s A=l =
O|C},

Of2f 12l2 Driver Changerg Adi5t¥ S mf 2&0|C},

-,

ﬁ CS_DriverChanger ¥1.0

‘ Read H Program ‘ ;

¥ Driver Changer & S5l LE& HZA A| HIEA] USB & 2|All 5l|5:0{0F gtL|C},
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- Bit-bang Testing Tool

Bit-bang & &£ H/W(USART, Shift Register)8i0] S/W £ A3t Serial
Communication € 35t7| 2|8t 7[=0[Ct HEE2{Q| S/W 7t AY A5t S4S
Qs Pin o 28 d¥st, YHE Sampling st= &, ZE ASE YHstn,
EfO[Y, &Y, 57| 52 Aottt O[2{8t Bit-bang & ot &[0 H/W Of
Cist 271401 HIES 2[4oet HEHOM 02| Z2EZS ARESHY| g SHEC
FT232H= Asynchronous, Synchronous & 7t 2E£9| Bit-bangS Z|¥st=C|
Bit-bang Testing Tool2 Zt ZEQo| HZE 4l zt o] Q=8 MAFY| 2H 57| ¢
SHA A[2HEl Z2240|C

ujo

Otz 122 Bit-bang Testing Tool& ASHSIHES We| Z&O0|C}

A FT232H Bit-Bang Mode V1.0
ADBUS 0 1 2 3 4 5 6 7 FH e | DsConnect |
wrek 0 0 OO 0O OO0 O
Value |:||:||:||:||:||:||:||:||:|
Close

Connect : 2|0 &&6HCH

DisConnect : d&& &ZeC

Write : o1 MBS £¥o = LEHC}

Read : A HEHE Y=L}

W/R Mask : Check&l®l g T 221 ofd 2 Qadoz Al

Value : 2+ O] &El(High /Low)E Z3F.

- 245 FIFO Testing Tool
232HE 245 FIFOZ AF83t7| {ISHM= Driver Mode Change 0 OfL|2f,
EEPROMO| W8S 2JtZo=z HAGHR0{0F STt 245 FIFO Testing Tool2 0|23t
S g4 & & JAEE s5ta, UHStA 245 FIFO2| S4t& 7tHstH HAE siE
A
T

U= A 2= AT
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Cte 122 Bit-bang Testing ToolS

yasiole njo] @go|ct

1=

-,

4 245FIFO
Status _
257 0 0E £2 [a] [ASmc [v]
3.D2XX Driver EH0I ]
4.245 FIFO Mode ZH2I SCAN
5.Read Timeout 0 ms, Write Timeout 50 ms &8 5
G.Latency : 2ms & 1
7.ASync 245 FIFO Mode &H
8.2 =)z Es w DisConnect
Tx Data
Send
Rx Data
Read
Status : Z2HYO| 2 HEfE HOHFLY
Async, Sync Combo Box: &< Al S7|, HIS7| L2858 HAStC}
SCAN : 2| HZEl Hx|E EHAGHTE
Connect : &2[0f| HZSICt &R0 HZL A0 D2XX Driver A& 4 245
FIFO 2E &2 &0lst, sy RE=E HEFO| L|R| QIUZ Al Atzs2=2 HE
ofl=Ch Dk, ol FHOIM 232HS| 2E HAHO| O|FHFCIHH USBE 2|4l
A|FHOF BtC},
DisConnect : &z|9| HZZ ZB&Ct.
Send : X4 DataE ADBUS[0:7]2 &= GiCt
Read : ADBUS[0:7]2| G|O|E{E ©i0{=C,
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7. AHE o

- USB to UART 22| Alg

Driver Changer(ROVITEK)Z O|&3tLt FT-Prog(FTDI)E O|&3st% VCP
ModeZ Adst &, Of2ff DX BMst0 AL SICY.

€ || cAN

- . | " C@ o9

GND i 2 L - XS i ] llllllmlll
(RXD)ADO oo EXLUCE 5 |
( )AD1

T

-5l

R7 €2

ACe>
Ac7] i
AL7®
ACe®

@
@ P
(©;
[o-sreco)
= ] FT232H USB @
HEEH MODULE

Jd ROVITEK PSD2CAN
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- Bit-bang RER9| Al
1. I-FT232H 259 ¥M HZE Self Power & External VCCIOZ HY

2. Driver Changer(ROVITEK)S O|&5tHLt FT_Prog(FTDI)E 0|30 D2XX
ModeZ B2

3. ofeff 2} Z0| 228 9

I-FT232H
Module
EXT VCC 5V
EXT VCC IO 3.3V
GND GND

4

~l

0

ADBUS 0
ADBUS 1
ADBUS 2
ADBUS 3

ADBUS 7

waaBtEe
i

8 Bit DIP-Switch
4. Bit-bang Test Tool & 0|&, Connect & Read

% FT232H Bit-Bang Mode V1.0
[ ASynchronous ” Synchronous ‘
ADBUS 0o 1 2 3 4 5 6 7 HyHH

wrRMask 0 O O O O O O O D

Read

Value F]

Read Data[0] : f0 , 3600 Byte Read
Close

FT232H2| Asynchronous Bit-bang Mode2| Z<%, 22| Baudrate Generator2|
20| LM CI0|e{E ==stAL &S5, 23 Al To| HEf= DRR|etez
A0 MEIE SA|StC |9 O Bit-bang Testing TooldlAM Asynchronous
ModeZ Cl|O|E{E ReadSt A2 =, 3600byte?t Z0| 2 49| HIO|E{7I A

A AS &0 o £ QU=H 0|A0| UEL| =0 Z=0{ H|0|6E 47| WZOlCt.

(Testing ToolO A= 7|22 22 1152002 BaudrateE AtE3stD QUCH)

Synchronous Bit-bang Mode2| Z<, USB FIFO2| TIO|{E Z2&2| Lo &5}
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r
=2
rH
1o

>
D
i

d 1
M FIFOZ AMgst= 42 e ol HojEE 27| Mo O|F0

S101A

7 =

USB FIFOO|| A{Z&st= Z40| Asyncet Ct=CH = T

A
o o
ZICt, of2Ho| AMHSIH2 3H H|0|EE Write¥ ReadE o Z22 3Byte?| H|O
E{7F ¢0j2 A = =+ ULCL
4 FT232H Bit-Bang Mode V1.0

ADBUS

wrRMvask (1 OO0 O O O O O O O

| ASynchronous || Synchronous | Connect

Value "]
Read Data[0] : f0 , 3 Byte Read
Ctg 32 A4 2 ARRIOIL,
s {Q“Ill R n | v W WEWNSESN S NTEm v wiFF
"] ; "R R R R ¥ ee .. L 2 eaw .- 'y
IN] s e e .. S e wsy 4w .. « ¥
(5] l " E e R .. R BB B .---: .. ::
’ R .S 5 50 L B A
iIs -+ F"-a)a- " a s an s |50 Ge ¥
" A a4 s e .. .y
) .20 8 LI ‘l' ..
| . L - N .. .y
A YA | L . "
b e ‘Ft: .
= TT " -
- - n
- .w
-0
- e .
-

Of2ff 132 Bit-bang mode =32 O|&%t Array LEDS| =23 7l= &&0 28t 1

—

2lS0|Ct. 2 Ts E3oz M5t 510 Bit-bang Test TooloflM W/R MaskE
25 Checkdl, highgtS £25IE=2 ValueE Checkst & WriteE siFH =IC}
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Ol2{st 23 5t Asynchronous ModeOflAl= W8 2240 220 S2H5HA| EIC.

I-FT232H
Module
EXT VCC 5V

EXT VCC IO 3.3V
GND GND

ADBUS 0

—
ADBUS 1
ADBUS 2
ADBUS 3
ADBUS 4 AN

ADBUS 5
ADBUS 6
ADBUS 7

Array LED

#%4 FT232H Bit-Bang Mode ¥1.0

[ ASynchronous “ Synchronous ]

ADBUS 01 2 3 4 5 6 7 HAH M
W/R Mask
Value O O O O

Write Data : 55

B - 1
ava
. L
SRR "
g o4 o
- ™
-
-
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- FIFO 2EZ2| AIZ(AVR/STM32f103 EE 0|8)
1. IFFT232H d &Y USB Bus Power & Internal VCCI0 2 #HY

2. Driver Changer(ROVITEK)E 0|&3tHLt FT_Prog(FTDI)E O|&3t0 D2XX
ModeZ HZ

3. ofeff 2} Z0| 228 9

I-FT232H

Cortex-M3
HCRELE STD V3.0
5V EXT VCC

GND GND
ACBUS 0 RxE PB 7
ACBUS 1 %}E PB 6
ACBUS 2 RD PB 5
ACBUS 3 PB 4

Data

ADBUS [0:7] PC [0:7]

USB Bus Power
& Internal VCCIO

29| 3|2= ADBUSOA £Al5t Datas Loop-Back2Z CHA| ADBUSZ &4l
St=2 D23 £|0{2 Cortex-M3 STD EEE AFESIYCH AVRE O|E5H0]
QAUSH BAIO 2 | oop-Backs TSI E RSGICY

—

ol 0

O

4. 245 FIFO Testing Tool AtE

245 FIFO Testing ToolM|AM Asynchronous ModeZ Connect¥, Loop Back2
2 OIO|HE £4lot7| 5t HA Write=, ReadE 43St}

Of2fel =22 AaFIHE Asynchronous ModeZ 2|0 €& £, 9Byte, 9bytel
HIO|EE H&3510] STM32f1032 2 £, Loop Back2Z S0H2 18Byte HIO|E{E ¢
2 Zo|ct,

—

I
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8. XAt

Driver Installation / Download

http://www.ftdichip.com/FTDrivers.htm

- Application Example

http://www.ftdichip.com/Support/FTSwExamples.htm

- FT Prog Download
http://www.ftdichip.com/Support/Utilities.htm

- Testing Tool Download(Driver Changer, Bit-bang, 245 FIFO
http://scm.rovitek.com/projects/i-ft232h/wiki/Download
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