FTDI
Chip

FTDI Future Technology Devices International

Application Note
AN_184

FTDI Device Input Output pin States

Document Reference No.: FT_000507

Version 1.0

Issue Date: 2011-11-24

This application note describes the reset, suspend and active states of the
input / output pins of the following devices: FT232R, FT245R, FT232H,
FT2232H, FT4232H & FT2232D.

Use of FTDI devices in life support and/or safety applications is entirely at the user’s risk, and the user
agrees to defend, indemnify and hold harmless FTDI from any and all damages, claims, suits or
expense resulting from such use.

Future Technology Devices International Limited (FTDI)
Unit 1, 2 Seaward Place, Glasgow G41 1HH, United Kingdom
Tel.: +44 (0) 141 429 2777 Fax: + 44 (0) 141 429 2758

Web Site: http://ftdichip.com
Copyright © 2011 Future Technology Devices International Limited




Application Note
AN_184 FTDI Device Input Output pin States

Version 1.0

Document Reference No.: FT_000507 Clearance No.: FTDI# 237

Table of Contents

R [ o1 oo [¥ ot i o] TR T PO TSP UURRVRRRTOURROPRN 2
1.1 PaY o] o] [Tor=] o] [l B Lo Yol U g T=T o1 3SR PUPRPPPRN 2

2 FT232R = 1/0 PiNS ittt sttt ettt sttt ettt h e et b e e a et s bt et et e e bt e b bt et e bt eat et e ehe et et e eae et sheenee 3
21 FT232R - CBUS Selected FUNCLION .....ciiiiiiieiieieeiece ettt 4

T o 1 oY O @ I 4o 1RSSR 5
A FT232H= 1/0 PiNS.nii ettt ettt ettt e a et s be et et e ae et e s bt e st e s besh e e besbeeatenbeehe et e sbeeatentesaeententeeaten 6
4.1 FT232H - Selected FUNCLION ..co..eeiiiiieiieee ettt ettt st s e b e 7

5 FT2232H — Channel A PiNS .co.ueiiiiiieiiieeitee sttt sttt et e sttt sat e sttt e st e sbte s sabeesabeeesabeesabeesnnbeesaseeenanes 8
5.1 FT2232H — Channel B PiNS.....coueoiiiiieiieee ettt ettt sttt e sb e bt e st sab e e be e b e nis 9
5.2 FT2232H - Selected FUNCLION ....oouiiiieieeiie ettt sttt 10

6 FTA232H — Channel A PiNS .oo.eciiiieiiiie ettt ettt ettt e s et esabe e sabeesbbe e sabeeesbteesabeesnneesabeeenns 11
6.1 FTA232H — Channel B PiNS.....coueoieeieeiieite ettt sttt sb e st sttt e st e saeesane e 11
6.2 FTA232H — Channel € PiNS...ccouiiiiieieiee ettt ettt et sttt e s e sttt e s e e sabeesabeessnbeesbeeenanes 12
6.3 FTA232H — Channel D PiNS ....cccueoiiiiieieieee ettt st s s e e sane e 13
6.4 FTA232H - Selected FUNCLION ....oouiiiiiiieite ettt sttt et 14

7 FT2232D = Channel A PiNS ..o..eoiiiiieiieieeite ettt ettt sttt st et esbeesinesanesneenneenes 15
7.1 FT2232D — Channel B PiNS.....cccuioiiiieienee ettt s e s s 16
7.2 FT2232D - Selected Function — Channel A ..ot 17
7.3 FT2232D - Selected Function — Channel B .........cccvoiiiiiiiiieeeeeeeeee e 18

8  CoNTACE INFOMMIATION ...coiiiiieiieeee et r e e senesane s r e e nreenes 19
APPENAIX A — REFEIENCES ...ttt ettt e e ettt e e e et e e e e ebteeeeebbeeeesbaeeaesastaeaesassaeessnssanaesnes 20
DOCUMENT REFEIENCES. ... ittt sttt s e st s bttt b e b e e s me e et e et e eneesbeesreesane e 20
Acronyms and ADDIreVIAtioNS ........ciiiciiiiiciiee e e e e st e e e st ae e e e eare e e e e naraeas 20
ApPPENdiX B — LiSt OF TADIES ..cooneeiieeeeee ettt et e e et e e e e e tte e e e ette e e e ssteeaesntaeaesanes 21
LIST OF TABIES ..ttt ettt e b e st s e st st e bt e b e e s be e s ae e et e et e et e e sreesane e 21
AppPendix C— ReVISION HISTOMY ...uuiiiiiiiiie ittt et e e et e e e s bte e e e sbaeeeesbteeeesstneeesstaeaesanes 22
1

Copyright © 2011 Future Technology Devices International Limited



Application Note
AN_184 FTDI Device Input Output pin States

Version 1.0

Document Reference No.: FT_000507 Clearance No.: FTDI# 237

1 Introduction
This application note explains the various states of input and output pins of the following FTDI devices:
FT232R, FT245R, FT232H, FT2232H, FT4232H & FT2232D.

Note: The convention used throughout this document for active low signals is the signal name followed
by a #.

1.1 Applicable Documents

The following data sheets can be downloaded by clicking on the appropriate links below:

FT232R USB UART IC Data Sheet

FT245R USB FIFO Data Sheet

FT232H Single Channel Hi-Speed USB to Multipurpose UART/FIFO IC
FT2232H Hi-Speed Dual USB UART/FIFO IC Data Sheet

FT4232H Hi-Speed Quad USB UART IC Data Sheet

FT2232D Dual USB UART/FIFO IC Data Sheet

Copyright © 2011 Future Technology Devices International Limited


http://www.ftdichip.com/Support/Documents/DataSheets/ICs/DS_FT232R.pdf
http://www.ftdichip.com/Support/Documents/DataSheets/ICs/DS_FT245R.pdf
http://www.ftdichip.com/Support/Documents/DataSheets/ICs/DS_FT232H.pdf
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2 FT232R -1I/0 Pins

FT232R

Pin Pin RESET# SUSPEND SUSPEND During Active

Name Number Low (Pull Down IO Pinsin | (Pull Down IO Pins Enumeration enumg‘::;’;ﬁeafte,
USB Suspend - Not in USB Suspend - (out of reset prior to eeprom read)
set) Set) EEPROM read)

CBUS 0 23 Trist- PU | Selected Function TriSt-PD Driving Low Selected

Function

CBUS 1 22 Trist- PU | Selected Function TriSt-PD Driving Low Selected

Function

CBUS 2 13 TriSt- PU Selected Function TriSt-PD Driving Low SeIecFed

Function

CBUS 3 14 TriSt Selected Function TriSt-PD Input SeIecFed

Function

CBUS 4 12 ; ; e Selected

TriSt Selected Function TriSt-PD Input Function

TXD 1 TriSt- PU Output TriSt-PD TriSt- PU Output

DTR# 2 TriSt- PU Output TriSt-PD TriSt- PU Output

RTS# 3 TriSt- PU Output TriSt-PD TriSt- PU Output

RXD 5 TriSt- PU TriSt- PU TriSt-PD TriSt- PU TriSt- PU

RI# 6 TriSt- PU TriSt- PU TriSt-PD TriSt- PU TriSt- PU

DSR# 9 TriSt- PU TriSt- PU TriSt-PD TriSt- PU TriSt- PU

DCD# 10 TriSt- PU TriSt- PU TriSt-PD TriSt- PU TriSt- PU

CTS# 11 TriSt- PU TriSt- PU TriSt-PD TriSt- PU TriSt- PU

Table 2.1 FT232R I/0 States
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2.1 FT232R - CBUS Selected Function

FT232R
pPin | TXD | PWRO | RXLE | TXLE &Lsé SLEE | cLK | cLK | cLK | cL I,ﬁf,’ B:gBa B:gBa
N N# D# D# D4 P# as | 24 12 | K6 | 42 | WRn | RDA
(@)
vs)
S v v v v v v v v v v v v v
o
(@)
vs]
S v v v v v v v v v v v v v
-
(@)
vs)
< v v v v v v v v v v v v v
N
(@)
vs]
S v v v v v v v v v v v v v
w
(@)
vs)
S v v v v v v v v v v x x x
N
Table 2.2 FT232R CBUS selected functions
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3 FT245R -1I/0 Pins

FT245R
Pin Pin RESET# SUSPENDED SUSPEND During Active
Name Number Low (Pull Down IO Pins in (Pull Down IO Pins in Enumeration enumg:::(:‘leafter
USB Suspend - Not USB Suspend - Set) (out of reset prior eeprom read)
to EEPROM read)
Set)
RXF# 23 TriSt- PU RXF# TriSt-PD Driving Low Output
TXE# 22 TriSt- PU TXE# TriSt-PD Driving Low Output
RD# 13 TriSt- PU RD# TriSt-PD Driving Low Input
WR 14 TriSt WR# TriSt-PD Input Input
PWREN# 12 TriSt PWREN# TriSt-PD Input PWREN#
TriSt- PU driving
TriSt- PU driving
TriSt- PU TriSt-PD TriSt- PU when RD# is
when RD# is low
DO 1 low
TriSt- PU driving
TriSt- PU driving
TriSt- PU TriSt-PD TriSt- PU when RD# is
when RD# is low
D1 5 low
TriSt- PU driving
TriSt- PU driving
TriSt- PU TriSt-PD TriSt- PU when RD# is
when RD# is low
D2 3 low
TriSt- PU driving
TriSt- PU driving
TriSt- PU TriSt-PD TriSt- PU when RD# is
when RD# is low
D3 11 low
TriSt- PU driving
TriSt- PU driving
TriSt- PU TriSt-PD TriSt- PU when RD# is
when RD# is low
D4 2 low
TriSt- PU driving
TriSt- PU driving
TriSt- PU TriSt-PD TriSt- PU when RD# is
when RD# is low
D5 9 low
TriSt- PU driving
TriSt- PU driving
TriSt- PU TriSt-PD TriSt- PU when RD# is
when RD# is low
D6 10 low
TriSt- PU driving
TriSt- PU driving
TriSt- PU TriSt-PD TriSt- PU when RD# is
when RD# is low
D7 6 low
Table 3.1 FT245R I/0 States
5

Copyright © 2011 Future Technology Devices International Limited




Document Reference No.: FT_000507

Application Note
AN_184 FTDI Device Input Output pin States

Version 1.0

Clearance No.: FTDI# 237

4 FT232H-1I/0 Pins

FT232H
Pin Pin RESET# Default SUSPEND SUSPEND During Active
Name Number Low . (Pull Down 10 i (device
(Pull Down IO Pins Pins in USB R enumerated after
in USB Suspend - (out of reset eeprom read)
TRED Suspend - Set) | prior to EEPROM
Gz 5E) read)
ADBUSO 13 Input TXD Function TriSt-PD Output Function
ADBUS1 14 Input-PU RXD Function TriSt-PD Input-PU Function
ADBUS2 15 Input RTS# Function TriSt-PD Output Function
ADBUS3 16 Input-PU CTS# Function TriSt-PD Input-PU Function
ADBUS4 17 Input DTR# Function TriSt-PD Output Function
ADBUS5 18 Input-PU DSR# Function TriSt-PD Input-PU Function
ADBUS6 19 Input-PU DCD# Function TriSt-PD Input-PU Function
ADBUS7 20 Input-PU RI# Function TriSt-PD Input-PU Function
ACBUSO 21 TriSt-PU TriSt-PU Functio(%Selecti TriSt-PD Trist-PU Functi?:n/SeIect
ACBUS1 25 Trist-PU TriSt-PU FunctloorKSeIectl TriSt-PD TriSt- PU Functui):n/SeIect
ACBUS2 26 Trist-PU TriSt-PU Functloor\r<SeIect| TriSt-PD TriSt- PU Functlci)0r1I<SeIect
TriSt-PU . . Function/Select
TriSt-PU Function/Selecti TriSt-PD TriSt- PU _
ACBUS3 27 on ion
TriSt-PU . . Function/Select
Trist-PU Function/Selecti TriSt-PD TriSt- PU .
ACBUS4 28 on ion
TriSt-PU . . Function/Select
Trist-PU Function/Selecti TriSt-PD TriSt- PU .
ACBUSS5 29 on ion
TriSt-PU . . Function/Select
TriSt-PU Function/Selecti TriSt-PD TriSt- PU _
ACBUS6 30 on ion
TriSt-PU Input-PD or
TriSt-PD Input-PD or TriSt-PD TriSt-PD P
ACBUS7 31 MPSSE MPSSE
TriSt-PU Function/Selecti ) ) Function/Select
TriSt-PU TriSt-PD TriSt- PU )
ACBUSS8 32 on ion
TriSt-PU | Function/Selecti ) ) Function/Select
TriSt-PU TriSt-PD TriSt- PU ]
ACBUS9 33 on ion

Table 4.1 FT232H I/0 States
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4.1 FT232H - Selected Function

FT232H
Pin Pin functions (depends on configuration)
ASYNC CPU FT1248
Pin Pin Serial 245 FIFO 245 ASYNC SYNC Fast Serial Style
# Name RS232 SYNC 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 . * D4 MIOSI4
TriSt-UP
Xk
18 ADBUS5 DSR# D5 D5 D5 D5 GPIOL1 TriSt-UP D5 MIOSI5
Xk
19 ADBUS6 DCD# D6 D6 D6 D6 GPIOL2 . D6 MIOSI6
TriSt-UP
Xk
20 ADBUS7 RI# D7 D7 D7 D7 GPIOL3 TriSt-UP D7 MIOSI7
x Xk
21 ACBUSO TXDEN RXF# RXF# ACBUSO | ACBUSO | GPIOHO ACBUSO CS# SCLK
Xk
Xk
25 ACBUS1 ACBUS TXE# TXE# WRSTB# | WRSTB# GPIOH1 A0 SS_ N
1 ACBUS1
ok Xk
26 ACBUS2 ACBUS RD# RD# RDSTB# | RDSTB# | GPIOH2 RD# MISO
> ACBUS2
* Xk
27 ACBUS3 RXLED WR WR ACBUS3 ACBUS3 GPIOH3 WR ACBUS3
# ACBUS3
*
28 ACBUS4 TXLED SIWU# SIWU# SIWU# SIWU# GPIOH4 SIWU# SIWU# ACBUS4
#
Xk
Xk Xk Xk *k
29 ACBUS5 ACI;US CLKOUT | ACBUSS ACBUSS | ACBUSS GPIOH5 ACBUSS ACBUSS ACBUS5
ok Xk *k
30 ACBUS6 ACBUS OE# ACBUS6 | ACBUS6 | ACBUS6 | GPIOH6 ACBUS6 ACBUS6 ACBUS6
6
31 ACBUS7 USEVC USBVCC | USBVCC | USBVCC | USBVCC | GPIOH7 USBVCC USBVCC | USBVCC
Xk
Xk Xk Xk Xk Xk Xk Xk
32 ACBUSS ACSUS ACBUS8 | ACBUS8 | ACBUS8 | ACBUS8 | ACBUSS8 ACBUSS8 ACBUSS8 ACBUSS
Xk
Xk *k *k Xk Xk Xk *k
33 | ACBUSS | ACBUS | acBuUs9 | AcBUS9 | ACBUS9 | ACBUSY | ACBUSY | ACBUS9 | AcBUsg | A<BUS?
Table 4.2 FT232H Selected functions
Pins marked * are EEPROM selectable.
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.
7
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5 FT2232H - Channel A Pins

FT2232H
Channel A
Pin Pin Number | RESET# Low | Default SUSPEND SUSPEND During Active
Name (Pull Down IO (Pull Down I0 | Enumeration (device
Pins in Suspend Pins in USB (out of reset :f'::rme‘:’::s;
- Not Set) Suspend - prior to EEPROM read)
Set) read)
16 ADBUSO Trist XD Function TriSt-PD TXD Function
17 ADBUS1 TriSt-PU RXD Function TriSt-PD RXD Function
18 ADBUS2 Trist RTS# Function TriSt-PD RTS# Function
19 ADBUS3 TriSt-PU CTs# Function TriSt-PD CTS# Function
21 ADBUS4 TriSt DTR# Function TriSt-PD DTR# Function
22 ADBUS5 TriSt-PU DSR# Function TriSt-PD DSR# Function
23 ADBUS6 TriSt-PU DCD# Function TriSt-PD DCD# Function
24 ADBUS7 TriSt-PU RI# Function TriSt-PD RI# Function
26 ACBUSO Trist TXDEN Function TriSt-PD TXDEN Function
27 ACBUS1 TriSt-PU TriSt-PU Function TriSt-PD TriSt-PU Function
28 ACBUS2 TriSt-PU TriSt-PU Function TriSt-PD TriSt-PU Function
29 ACBUS3 TriSt-PU RXLED# Function TriSt-PD TriSt-PU Function
30 ACBUS4 TriSt-PU TXLED# Function TriSt-PD TriSt-PU Function
32 ACBUS5 TriSt-PU TriSt-PU Function TriSt-PD TriSt-PU Function
33 ACBUS6 TriSt-PU TriSt-PU Function TriSt-PD TriSt-PU Function
34 ACBUS? Trist-PU TriSt-PU Function TriSt-PD Trist-PU Function
Table 5.1 FT2232H I/0 States Channel A
8
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5.1 FT2232H - Channel B Pins

FT2232H
Channel B
Pin Pin RESET# Low Default SUSPEND SUSPEND During Active
Name | Number (Pull Down 10 (:’:i‘r"'sDi:"l‘;';? Enumeration enu(:1eevri:fed
Pins in Suspend - (out of reset after eeprom
e Suspend - Set) prior :zaEdE)PROM read)
38 BDBUSO Trist TXD Function TriSt-PD TXD Function
39 BDBUS1 TriSt-PU RXD Function TriSt-PD RXD Function
40 BDBUS2 Trist RTS# Function TriSt-PD RTS# Function
41 BDBUS3 TriSt-PU CTS# Function TriSt-PD CTS# Function
43 BDBUS4 TriSt DTR# Function TriSt-PD DTR# Function
44 BDBUS5 TriSt-PU DSR# Function TriSt-PD DSR# Function
45 BDBUS6 TriSt-PU DCD# Function TriSt-PD DCD# Function
46 BDBUS7 TriSt-PU RI# Function TriSt-PD RI# Function
48 BCBUSO Trist TXDEN Function TriSt-PD TXDEN Function
52 BCBUS1 TriSt-PU TriSt-PU Function TriSt-PD TriSt-PU Function
53 BCBUS2 TriSt-PU TriSt-PU Function TriSt-PD Trist-PU Function
54 BCBUS3 TriSt-PU TriSt-PU Function TriSt-PD TriSt-PU Function
55 BCBUS4 TriSt-PU TriSt-PU Function TriSt-PD TriSt-PU Function
57 BCBUSS TriSt-PU TriSt-PU Function TriSt-PD Trist-PU Function
58 BCBUS6 TriSt-PU TriSt-PU Function TriSt-PD Trist-PU Function
59 BCBUS7 TriSt-PD TriSt-PU Function TriSt-PD TriSt-PU Function
Table 5.2 FT2232H I/0 States Channel B
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5.2 FT2232H - Selected Function

FT2232H
Pin Pin functions (depends on configuration)
Fast
ASYNC 245 ASYNC Serial CPU
Pin Pin Serial FIFO 245 Bit- SYNC interfac Style Host Bus
# Name (RS232) SYNC FIFO bang Bit-bang MPSSE e FIFO Emulation
Channel A
16 ADBUSO TXD DO DO DO DO TCK/SK DO ADO
17 ADBUS1 RXD D1 D1 D1 D1 TDI/DO CHUASI\EIEI\?EL D1 AD1
18 ADBUS2 RTS# D2 D2 D2 D2 TDO/DI B D2 AD2
19 ADBUS3 CTS# D3 D3 D3 D3 TMS/CS D3 AD3
21 ADBUS4 DTR# D4 D4 D4 D4 GPIOLO D4 AD4
22 ADBUSS5 DSR# D5 D5 D5 D5 GPIOL1 D5 AD5
23 ADBUS6 DCD# D6 D6 D6 D6 GPIOL2 D6 AD6
24 ADBUS7 RI# D7 D7 D7 D7 GPIOL3 D7 AD7
26 ACBUSO TXDEN RXF# RXF# *x *x GPIOHO CS# A8
27 | acBusi *ox ™xe# | Txex | VRSTB | WRSTE | Gprowy A0 A9
28 ACBUS2 *ok RD# RD# RDSTB# | RDSTB# | GPIOH2 RD# A10
29 ACBUS3 RXLED# WR# WR# *x *x GPIOH3 WR# All
30 ACBUS4 TXLED# SIWUA SIWUA SIWUA SIWUA GPIOH4 SIWUA Al12
32 ACBUS5 *x CLKOUT ** *x *x GPIOH5 *x Al13
33 ACBUS6 *ox OE# *ok *x *x GPIOH6 *ok Al4
34 ACBUS7 *ok *ok *ok *ox *x GPIOH7 *ok Al5
Channel B

38 BDBUSO TXD DO DO DO TCK/SK FSDI DO CS#
39 BDBUS1 RXD D1 D1 D1 TDI/DO FSCLK D1 ALE
40 BDBUS2 RTS# D2 D2 D2 TDO/DI FSDO D2 RD#
41 BDBUS3 CTS# D3 D3 D3 TMS/CS FSCTS D3 WR#
43 BDBUS4 DTR# D4 D4 D4 GPIOLO D4 IORDY
44 BDBUS5 DSR# D5 D5 D5 GPIOL1 D5 CLKOUT
45 BDBUS6 DCD# D6 D6 D6 GPIOL2 D6 I/00
46 BDBUS7 RI# D7 D7 D7 GPIOL3 D7 I/01
48 BCBUSO TXDEN RXF# *x *x GPIOHO CS# *x
52 | BCBUS1 ok Txe# | WRSTB | WRSTB | Gprowy A0 ok
53 BCBUS2 *o* RD# RDSTB# | RDSTB# | GPIOH2 RD# *x
54 BCBUS3 RXLED# WR# *x *x GPIOH3 WR# &k
55 BCBUS4 TXLED# SIwWUB SIwWuUB SIWUB GPIOH4 SIWUB SIWUB *x
57 BCBUSS5 *x *x *x *x GPIOH5 *x *x
58 BCBUS6 *x *ok *x *x GPIOH6 *x *x
59 BCBUS7 PWF;SAV PW@SAV PW@SAV PW@SAV PWF;SAV GPIOH7 PWF;SAV PWRSAV# PWI;SAV
Table 5.3 FT2232H Selected functions

Pins marked ** default to tri-stated inputs with an internal 75KQ (approx) pull up resistor to VCCIO.

10
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6 FT4232H - Channel A Pins

FT2232H
Channel A
Pin Pin Number RESET# Default SUSPEND SUSPEND During Active
Name Low (Pull Down 10 (Pull Down IO Enumeration (device
Pins in Suspend Pins in USB enumerated
(out of reset after eeprom
- Not Set) Suspend - Set) prior to EEPROM read)
read)
18 ADBUS2 TriSt-PU RTS# RTS# TriSt-PD RTS# RTS#
19 ADBUS3 Trist-PU CTsS# CTS# TriSt-PD CTS# CTS#
21 ADBUS4 TriSt-PU DTR# DTR# TriSt-PD DTR# DTR#
22 ADBUSS TriSt-PU DSR# DSR# TriSt-PD DSR# DSR#
23 ADBUS6 TriSt-PU DCD# DCD# TriSt-PD DCD# DCD#
24 ADBUS7 TriSt-PU RI# Selection TriSt-PD RI# Selection
Table 6.1 FT4232H I/0 States Channel A
6.1 FT4232H - Channel B Pins
FT4232H
Channel B
Pin Pin RESET# Low | Default SUSPEND SUSPEND During Active
I : i
Name | Number (Pull Down IO (:‘i‘ns"i:"l’j';;o Enumeration | _ (device
Pins in Suspend - (out of reset after eeprom
Suspend - Set) | prior to EEPROM read)
Not Set) read)
28 BDBUS2 TriSt-PU RTS# RTS# TriSt-PD RTS# RTS#
29 BDBUS3 TriSt-PU CTs# CTS# TriSt-PD CTS# CTS#
30 BDBUS4 TriSt-PU DTR# DTR# TriSt-PD DTR# DTR#
32 BDBUSS5 TriSt-PU DSR# DSR# TriSt-PD DSR# DSR#
33 BDBUS6 TriSt-PU DCD# DCD# TriSt-PD DCD# DCD#
34 BDBUS7 TriSt-PU RI# Selection TriSt-PD RI# Selection
Table 6.2 FT4232H I/0 States Channel B
11
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6.2 FT4232H - Channel C Pins

FT4232H
Channel C
Pin Pin Number | RESET# Low Default SUSPEND SUSPEND During Active
Name (Pull Down IO (Pull Down IO | Epnumeration (device
Pins in Suspend Pins in USB enumerated
(out of reset after eeprom
- Not Set) Suspend - prior to EEPROM read)
Set) read)
53 CDBUS2 TriSt-PU RTS# RTS# TriSt-PD RTS# RTS#
54 CDBUS3 TriSt-PU CTs# CTS# TriSt-PD CTS# CTS#
55 CDBUS4 TriSt-PU DTR# DTR# TriSt-PD DTR# DTR#
57 CDBUSS TriSt-PU DSR# DSR# TriSt-PD DSR# DSR#
58 CDBUS6 TriSt-PU DCD# DCD# TriSt-PD DCD# DCD#
59 CDBUS7 TriSt-PU RI# Selection TriSt-PD RI# Selection
Table 6.3 FT4232H 1I/0 States Channel C
12
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6.3 FT4232H - Channel D Pins

FT4232H
Channel D
Pin Pin RESET# Low Default SUSPEND SUSPEND During Active
Name Number (PuII Down IO (PuII Down IO Enumeration (device
Pins in Suspend - Pins in USB enumerated
(out of reset prior | after eeprom
Not Set) Suspend - to EEPROM read) read)
Set)
28 DDBUS2 TriSt-PU RTS# RTS# TriSt-PD RTS# RTS#
29 DDBUS3 TriSt-PU CTs# CTS# TriSt-PD CTS# CTS#
30 DDBUS4 TriSt-PU DTR# DTR# TriSt-PD DTR# DTR#
32 DDBUSS TriSt-PU DSR# DSR# TriSt-PD DSR# DSR#
33 DDBUS6 TriSt-PU DCD# DCD# TriSt-PD DCD# DCD#
34 DDBUS7 TriSt-PD RI# Selection TriSt-PD RI# Selection
Table 6.4 FT4232H 1I/0 States Channel D
13
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6.4 FT4232H - Selected Function

FT4232H
Pins Pin functions (depend on configuration)
ASYNC
Serial ASYNC Bit- SYNC Bit-
Pin # Pin Name (RS232) bang bang MPSSE
Channel A
16 ADBUSO TXD DO DO TCK/SK
17 ADBUS1 RXD D1 D1 TDI/DO
18 ADBUS2 RTS# D2 D2 TDO/DI
19 ADBUS3 CTS# D3 D3 TMS/CS
21 ADBUS4 DTR# D4 D4 GPIOLO
22 ADBUS5 DSR# D5 D5 GPIOL1
23 ADBUS6 DCD# D6 D6 GPIOL2
24 ADBUS7 T)E{I;#éﬁ* D7 D7 GPIOL3
Channel B
26 BDBUSO TXD DO DO TCK/SK
27 BDBUS1 RXD D1 D1 TDI/DO
28 BDBUS2 RTS# D2 D2 TDO/DI
29 BDBUS3 CTS# D3 D3 TMS/CS
30 BDBUS4 DTR# D4 D4 GPIOLO
32 BDBUS5 DSR# D5 D5 GPIOL1
33 BDBUS6 DCD# D6 D6 GPIOL2
34 | BoBUs7 | _NIH/ D7 D7 GPIOL3
Channel C
38 CDBUSO TXD DO DO RS232 or Bit-Bang interface
39 CDBUS1 RXD D1 D1 RS232 or Bit-Bang interface
40 CDBUS2 RTS# D2 D2 RS232 or Bit-Bang interface
41 CDBUS3 CTS# D3 D3 RS232 or Bit-Bang interface
43 CDBUS4 DTR# D4 D4 RS232 or Bit-Bang interface
44 CDBUSS5 DSR# D5 D5 RS232 or Bit-Bang interface
45 CDBUS6 DCD# D6 D6 RS232 or Bit-Bang interface
a6 | coeus? | S D7 D7 RS232 or Bit-Bang interface
Channel D
48 DDBUSO TXD DO DO RS232 or Bit-Bang interface
52 DDBUS1 RXD D1 D1 RS232 or Bit-Bang interface
53 DDBUS2 RTS# D2 D2 RS232 or Bit-Bang interface
54 DDBUS3 CTS# D3 D3 RS232 or Bit-Bang interface
55 DDBUS4 DTR# D4 D4 RS232 or Bit-Bang interface
57 DDBUSS DSR# D5 D5 RS232 or Bit-Bang interface
58 DDBUS6 DCD# D6 D6 RS232 or Bit-Bang interface
59 | DpBUST | ot D7 D7 RS232 or Bit-Bang interface

Table 6.5 Selected Function
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7 FT2232D - Channel A Pins

FT2232D
Channel A
Pin Pin Number | RESET# Low Default SUSPEND SUSPEND During Active
Name (Pull Down IO (Pull Down IO Enumeration (device
Pins in Suspend Pins in USB (out of reset :f'::rme‘:’::s;
- Not Set) Suspend - prior to EEPROM read)
Set) read)
24 ADBUSO Trist TXD Function TriSt- PD TriSt Function
23 ADBUS1 TriSt-PU RXD Function TriSt- PD TriSt-PU Function
22 ADBUS2 Trist RTS# Function TriSt- PD TriSt Function
21 ADBUS3 TriSt-PU CTs# Function TriSt- PD TriSt-PU Function
20 ADBUS4 TriSt DTR# Function TriSt- PD TriSt Function
19 ADBUS5 TriSt-PU DSR# Function TriSt- PD TriSt-PU Function
17 ADBUS6 TriSt-PU DCD# Function TriSt- PD TriSt-PU Function
16 ADBUS7 TriSt-PU RI# Function TriSt- PD TriSt-PU Function
15 ACBUSO Trist TXDEN Function TriSt- PD TriSt Function
13 ACBUS1 Trist SLEEP# Function TriSt- PD TriSt Function
12 ACBUS2 Trist-PU RXLED# Function TriSt- PD TriSt-PU Function
11 ACBUS3 Trist-PU TXLED# Function TriSt- PD TriSt-PU Function
Table 7.1 FT2232D I/0 States Channel A
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7.1 FT2232D - Channel B Pins

FT2232D
Channel B
Pin Pin RESET# Low Default SUSPEND SUSPEND During Active
Name Number (Pull Down IO (Pull Down IO Enumeration (device
Pins in Suspend - Pins in USB (out of reset prior :f'::rme‘:’::s;
Not Set) Suspend - to EEPROM read) read)
Set)
40 BDBUSO Trist TXD Function TriSt- PD TriSt Function
39 BDBUS1 TriSt-PU RXD Function TriSt- PD TriSt-PU Function
38 BDBUS2 Trist RTS# Function TriSt- PD TriSt Function
37 BDBUS3 TriSt-PU CTs# Function TriSt- PD TriSt-PU Function
36 BDBUS4 TriSt DTR# Function TriSt- PD TriSt Function
35 BDBUS5 TriSt-PU DSR# Function TriSt- PD TriSt-PU Function
33 BDBUS6 TriSt-PU DCD# Function TriSt- PD TriSt-PU Function
32 BDBUS7 TriSt-PU RI# Function TriSt- PD TriSt-PU Function
30 BCBUSO Trist TXDEN Function TriSt- PD TriSt Function
29 BCBUS1 Trist SLEEP# Function TriSt- PD TriSt Function
28 BCBUS2 TriSt-PU RXLED# Function TriSt- PD TriSt-PU Function
27 BCBUS3 TriSt-PU TXLED# Function TriSt- PD TriSt-PU Function
Table 7.2 FT2232D I/0 States Channel B
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7.2 FT2232D - Selected Function — Channel A

Pin Definitions by Chip Mode **Note 1
Generic | 232 245 Enhanced MPSSE MCU Fast CPU
) Pin UART FIFO A h **Note 3 | Host Bus | Opto- FIFO
Pin# | hame | Mode SZ"C ronous Emulatio | Isolated | Interfac
an n Mode . e Mode
Synchronous xxNote 4 | Serial
Serial Mode
24 ADBUSO | TXD DO DO TCK/SK **Note 2 | DO DO
ADO
23 ADBUS1 | RXD D1 D1 TDI/DO AD1 D1 D1
22 ADBUS2 | RTS# D2 D2 TDO/DI AD2 D2 D2
21 ADBUS3 | CTS# D3 D3 TMS/CS D3 D3
AD3
20 ADBUS4 | DTR# D4 D4 GPIOLO AD4 D4 D4
19 ADBUSS | DSR# D5 D5 GPIOL1 AD5 D5 D5
17 ADBUS6 | DCD# D6 D6 GPIOL2 AD6 D6 D6
16 ADBUS7 | RI# D7 D7 GPIOL3 AD7 D7 D7
15 ACBUSO | TXDEN RXF# WR# **Note 5 | GPIOHO 1/00 CS# CS#
13 ACBUS1 | SLEEP# | TXE# RD# **Note 5 | GPIOH1 I/01 A0 A0
12 ACBUS2 | RXLED# | RD# WR# **Note 6 | GPIOH2 IORDY RD# RD#
24 ADBUSO | TXD DO DO TCK/SK **Note 2 | DO
ADO
11 ACBUS3 | TXLED# | WR RD# **Note 6 | GPIOH3 0sC WR# WR#

Table 7.3 Pin Definition by Chip Mode - Channel A

**Note 1: 232 UART, 245 FIFO, CPU FIFO Interface, and Fast Opto-Isolated modes are enabled in the
external EEPROM. Enhanced Asynchronous and Synchronous Bit-Bang modes, MPSSE, and MCU Host Bus

Emulation modes are enabled using the driver command set bit mode.

**Note 2:

Channel B.

**Note 3: MPSSE is Channel A only.

**Note 4: MCU Host Bus Emulation requires both Channels.

Channel A can be configured in another I0 mode if channel B is in Fast Opto-Isolated Serial
Mode. If both Channel A and Channel B are in Fast Opto-Isolated Serial Mode all of the IO will be on

**Note 5: The Bit-Bang Mode (synchronous and asynchronous) WR# and RD# strobes are on these pins
when the main Channel mode is 245 FIFO, CPU FIFO interface, or Fast Opto-Isolated Serial Modes.

**Note 6: The Bit-Bang Mode (synchronous and asynchronous) WR# and RD# strobes are on these pins
when the main Channel mode is 232 UART Mode.
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7.3 FT2232D - Selected Function — Channel B
Pin Definitions by Chip Mode **Note 1
Generic | 232 245 Enhanced MPSSE MCU Host | Fast CPU FIFO
Pin UART FIFO **Note 3 Bus Opto- Interface
Pin# | name Mode :’s.,gnchr QHOLS Emulation | Isolated | Mode
Synchronous ’:f ﬂzte 4 Serial
Serial Mode

40 BDBUSO TXD DO DO A8 FSDI DO DO

39 BDBUS1 RXD D1 D1 A9 FSCLK D1 D1

38 BDBUS2 RTS# D2 D2 Al10 FSDO D2 D2

37 BDBUS3 CTS# D3 D3 All FSCTS D3 D3

36 BDBUS4 DTR# D4 D4 Al2 **Note 2 D4 D4

35 BDBUSS5 DSR# D5 D5 Al13 D5 D5

33 BDBUS6 DCD# D6 D6 Al4 D6 D6

32 BDBUS7 RI# D7 D7 Al15 D7 D7

30 BCBUSO TXDEN RXF# WR# **Note 7 CS# CS# CS#

29 BCBUS1 SLEEP# TXE# RD# **Note 7 ALE AOQ AOQ

28 BCBUS2 RXLED# RD# WR# **Note 6 RD# RD# RD#

27 BCBUS3 TXLED# WR RD# **Note 6 WR# WR# WR#

Table 7.4 Pin Definition by Chip Mode - Channel B

**Note 1: 232 UART, 245 FIFO, CPU FIFO Interface, and Fast Opto-Isolated modes are enabled in the
external EEPROM. Enhanced Asynchronous and Synchronous Bit-Bang modes, MPSSE, and MCU Host Bus
Emulation modes are enabled using the driver command set bit mode.

**Note 2: Channel A can be configured in another I0 mode if channel B is in Fast Opto-Isolated Serial
Mode. If both Channel A and Channel B are in Fast Opto-Isolated Serial Mode all of the IO will be on

Channel B.

**Note 3: MPSSE is Channel A only.

**Note 4: MCU Host Bus Emulation requires both Channels.

**Note 5: The Bit-Bang Mode (synchronous and asynchronous) WR# and RD# strobes are on these pins
when the main Channel mode is 245 FIFO, CPU FIFO interface, or Fast Opto-Isolated Serial Modes.

**Note 6: The Bit-Bang Mode (synchronous and asynchronous) WR# and RD# strobes are on these pins
when the main Channel mode is 232 UART Mode.

**Note 7: The Bit-Bang Mode (synchronous and asynchronous) WR# and RD# strobes are on these pins when
the main Channel mode is 245 FIFO, CPU FIFO interface. Bit-Bang mode is not available on Channel B when

Fast Opto-Isolated Serial Mode is enabled.

18

Copyright © 2011 Future Technology Devices International Limited




@ F1DI
& Chip

Document Reference No.: FT_000507

Application Note

AN_184 FTDI Device Input Output pin States

Version 1.0

Clearance No.: FTDI# 237

8 Contact Information

Head Office — Glasgow, UK

Future Technology Devices International Limited
Unit 1, 2 Seaward Place, Centurion Business Park
Glasgow G41 1HH

United Kingdom

Tel: +44 (0) 141 429 2777

Fax: +44 (0) 141 429 2758

sales1@ftdichip.com
supportl@ftdichip.com
adminl @ftdichip.com

E-mail (Sales)
E-mail (Support)
E-mail (General Enquiries)

Branch Office - Taipei, Taiwan

Future Technology Devices International Limited
(Taiwan)

2F, No. 516, Sec. 1, NeiHu Road

Taipei 114

Taiwan , R.O.C.

Tel: +886 (0) 2 8791 3570

Fax: +886 (0) 2 8791 3576

tw.sales1@ftdichip.com
tw.supportl@ftdichip.com

E-mail (Sales)
E-mail (Support)

E-mail (General Enquiries) tw.adminl@ftdichip.com

Web Site

http://ftdichip.com

Branch Office - Hillsboro, Oregon, USA

Future Technology Devices International Limited
(USA)

7235 NW Evergreen Parkway, Suite 600
Hillsboro, OR 97123-5803

USA

Tel: +1 (503) 547 0988

Fax: +1 (503) 547 0987

us.sales@ftdichip.com
us.support@ftdichip.com
us.admin@ftdichip.com

E-Mail (Sales)
E-Mail (Support)
E-Mail (General Enquiries)

Branch Office - Shanghai, China

Future Technology Devices International Limited
(China)

Room 408, 317 Xianxia Road,

Shanghai, 200051

China

Tel: +86 21 62351596

Fax: +86 21 62351595

cn.sales@ftdichip.com
cn.support@ftdichip.com
cn.admin@ftdichip.com

E-mail (Sales)
E-mail (Support)
E-mail (General Enquiries)

System and equipment manufacturers and designers are responsible to ensure that their systems, and any Future Technology
Devices International Ltd (FTDI) devices incorporated in their systems, meet all applicable safety, regulatory and system-level
performance requirements. All application-related information in this document (including application descriptions, suggested
FTDI devices and other materials) is provided for reference only. While FTDI has taken care to assure it is accurate, this
information is subject to customer confirmation, and FTDI disclaims all liability for system designs and for any applications
assistance provided by FTDI. Use of FTDI devices in life support and/or safety applications is entirely at the user’s risk, and the
user agrees to defend, indemnify and hold harmless FTDI from any and all damages, claims, suits or expense resulting from
such use. This document is subject to change without notice. No freedom to use patents or other intellectual property rights is
implied by the publication of this document. Neither the whole nor any part of the information contained in, or the product
described in this document, may be adapted or reproduced in any material or electronic form without the prior written consent
of the copyright holder. Future Technology Devices International Ltd, Unit 1, 2 Seaward Place, Centurion Business Park,
Glasgow G41 1HH, United Kingdom. Scotland Registered Company Number: SC136640

19

Copyright © 2011 Future Technology Devices International Limited


mailto:sales1@ftdichip.com
mailto:support1@ftdichip.com
mailto:admin1@ftdichip.com
mailto:tw.sales1@ftdichip.com
mailto:tw.support1@ftdichip.com
mailto:tw.admin1@ftdichip.com
mailto:us.sales@ftdichip.com
mailto:us.support@ftdichip.com
mailto:us.admin@ftdichip.com
mailto:cn.sales@ftdichip.com
mailto:cn.support@ftdichip.com
mailto:cn.admin@ftdichip.com
http://ftdichip.com/

Application Note
AN_184 FTDI Device Input Output pin States

Version 1.0

Document Reference No.: FT_000507 Clearance No.: FTDI# 237

Appendix A - References

Document References
FT232R USB UART IC Data Sheet

FT245R USB FIFO Data Sheet

FT232H Single Channel Hi-Speed USB to Multipurpose UART/FIFO IC

FT2232H Hi-Speed Dual USB UART/FIFO IC Data Sheet

FT4232H Hi-Speed Quad USB UART IC Data Sheet

FT2232D Dual USB UART/FIFO IC Data Sheet

Acronyms and Abbreviations

Terms Description
uUsB Universal Serial Bus
USB-IF USB Implementers Forum
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