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1. Introduction

CH340 is a USB bus convert chip and it can realize USB convert to serial interface, USB convert to
IrDA infrared or USB convert to printer interface.

In serial interface mode, CH340 supplies common MODEM liaison signal, used to enlarge
asynchronous serial interface of computer or upgrade the common serial device to USB bus directly. More
detail about USB convert to printer interface please referring to the second manual CH340DS2.

In infrared mode, add infrared transceiver to CH340 can compose USB infrared adapter, realize SIR
infrared communication.

UART/RS232/IrDA infrared SIR

or other USB convert
USB host chip

Computer CH340 \J

parallel printer to USB printer

N

2. Features

e Full speed USB device interface, conforms to USB Specification Version 2.0, only needs crystal and
capacitance external.

e Emulate standard serial interface, used to upgrade the former peripheral device, or add excess serial
interface through USB.

e Totally compatible with serial application program in computer endpoint Windows operation system.

e Hardware full duplex serial interface, set transceiver buffer, supports communication baud rate varies
from 50bps to 2Mbps.

e Supports common MODEM liaison signal RTS, DTR, DCD, RI, DSR and CTS.

e Through adding level converter equipment to supply RS232, RS485, RS422 and other interface.

e Supports IrDA criterion SIR infrared communication, supports baud rate varies from 2400bps to
115200bps.

e Software compatible with CH341, using drive of CH341 directly.

e Support 5V and 3.3V source voltage.

o Supply SSOP-20 and SOP-16 package without lead, compatible with RoHS.
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3. Package
CH348T CH348R
Iloko  wos# |28 I nc. NOS# =2 CH3486G
ACT#  MCEC ACT#  WCC
2] T1ip  Rz3z|LE 2lrtun  Rrz3z|LE ' P voe |LE
EH NC i 3 RryD IR# L 2lTtup RzzzPES
5 luz RTS# | L& 51y RTS# L& 2l rur  RTSH |12
Elup+ DTR#[1E Elup+ OTR# LS dluz DTR# |2
‘lup-  poos |12 ‘lup-  pop# i3 Elup+  poos L=
81 &nD RI1# |12 ElGND RI# |12 Elup- i1l
21w DSR# 12 21w DSR# |2 Il DSR# LB
18 1 un cTo# Ll 18 1 ug cTo# L Elxo CTS#
UART Irba/RE232 UaRT
Package shape| Width of plastic Pitch of Pin Instruction of package Ordering type
SSOP-20 | 5.30mm | 209mil| 0.65mm | 25mil | Shrink small outline package of 20-pin CH340T
SSOP-20 | 5.30mm | 209mil| 0.65mm | 25mil | Shrink small outline package of 20-pin CH340R
SOP-16 39mm | 150mil [ 1.27mm | 50mil | Small outline package of 16-pin CH340G
4. Pins
SSOP20 SOP16 . . Pin Description (description in bracket is only about
Pin No. Pin No. Pin Name Pin Type CH340R)
19 16 \Vele POWER Positive power input port,_requires an external 0.1Uf]
power decoupling capacitance
8 1 GND POWER Public ground, ground connection for USB
connects of VCC to input outside power while
5 4 V3 POWER 3.3V, connects of 0.01uF decoupling capacitance
outside while 5V
Input of crystal oscillator, attachment of crystal and
9 7 XI IN . . .
crystal oscillator capacitance outside
Opposite output of crystal oscillator, attachment of
10 8 X0 ouT . . .
crystal and crystal oscillator capacitance outside
. ; N ;
6 5 UD+ USB signal Directly connect to D da.lta Wl.I‘e of USB bus,
set up pull-up resistor internal
7 6 UD- USB signal Directly connect to D- data wire of USB bus
Forbid USB device suspending, active with low, set
20 NONE NOS# IN . .
up pull-up resistor internal
3 2 TXD OUT Serial data output(opposite phasic output of
CHR40R)
Serial data input, set up controlled pull-up and
4 3 RXD IN .
pull-down resistor
MODEM liaison input signal, clear sending, active
11 9 CTS# IN . .
with low(high)
12 10 DSR# IN MODEM liaison input signal, data equipment is
ready, active with low(high)
MODEM liaison input signal, oscillate ring to
13 11 RI# IN . . .
prompt, active with low(high)
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14 12 DCD# OUT MODEM ll'alSOIl 1r'1put s¥ gnal, car'rler wave
detection, active with low(high)
15 13 DTR# OUT MODEM liaison output signal, data endpoint is
ready, active with low(high)
MODEM liaison output signal, request to send,
16 14 RTS# OuT

active with low(high)

CH340T:negative phasic clock output
2 NONE ACT# ouT (CH340R:USB configuration is finished state
output, active with low)

Assistant RS232 enable, active with high, set up

18 15 R232 N pull-down resistor internal
NC. NC. CH340T: unconnected, must be suspended

17 NONE CH340R:Serial interface mode se‘t input,‘ set up
IR# IN pull-up resistor internal, low level is SIR infrared

serial interface, high level is common serial

CKO OUT(NC.) CH340T: clock output

1 NONE
NC. CH340R:unconnected, must be suspend

5. Function description

CH340 chip set up USB pull-up resistor internal, UD+ and UD- pins must be connected to USB bus
directly.

CH340 chip set up power up reset circuit internal.

When CH340 chip is working normally, the outside must supply 12MHz clock signal to XI pin. In
generally, clock signal is generated by inverter in CH340 through oscillating of crystal keeping frequency. A
crystal of 12MHz between X1 and XO, XI and XO connect a high frequency oscillator capacitance to ground
respectively can compose the peripheral circuit.

CH340 chip supports 5V and 3.3V power voltage. When using 5V source power, the VCC input 5V
power and the pin of V3 must connect with 4700pF or 0.0 1uF decoupling capacitance. When using 3.3V
power voltage, connects V3 with VCC, and input 3.3V power voltage. And the other circuit voltage which is
connected with CH340 is no more than 3.3V.

CH340 automatically supports USB device suspending to save power consume. NOS# is low—level can
forbid USB device suspending,

In asynchronous serial interface mode, CH340 chip contains these pins: data transfer pin, MODEM
liaison signal pin and assistant pin.

Data transfer pin contains: TXD pin and RXD pin. When serial interface is idle, RXD must be
high-level. If R232 is high-level, use assistant RS232 function, then RXD pin automatically inserts a inverter
internal, and low-level is in default. When serial interface output is free, the TXD in CH340H and CH340T
is high level, TXD in CH340R is low-level.

MODEM liaison signal pin contains: CTS#, DSR#, RI#, DCD# and RTS#. All these MODEM liaison
signal are controlled by computer application program and application program defines function.

Assistant pin contains: IR#, R232, CKO and ACT#. When IR# is low-level, starts infrared serial interface
mode. R232 is used to control assistant RS232 function. When R232 is high-level, RXD pin automatically
insert a inverter internal, and output opposite phase clock from CKOH and CKOL. ACT# is USB device
configuration finished state output (such as USB infrared adapter is ready) when R232 is low-level. IR# and
R232 only be detected once a time after power reset.

CH340 set separate transceiver buffer internal and supports simplex, semiduplex and full duplex
asynchronous serial communication. Serial data contains one low-level start bit, eight or nine data bit and
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one high-level stop bit. Supporting odd check/even check/flag check/blank check. CH340 supports common
baud rate: 50,75,100,110,134.5,150,300,600,900,1200,1800,2400,3600,4800,9600,14400,19200,28800,
33600,38400, 56000,57600,76800,115200,128000,153600,230400,460800,921600,1500000,2000000 and so
on. The baud rate error of serial transfer signal is less than 0.3%, and permission baud rate error of serial

receive signal is not less than 0.2%.

In the WINDOWS operation system of computer endpoint, drive program of CH340 can communicate
standard serial interface. So the mostly original serial interface application program is totally compatible,

and without any modify.

CH340 can be used to upgrade the former serial interface peripheral equipment, or add extra serial
interface for computer via USB bus. Supply RS232, RS485, RS422 and other interface via adding level

change device.

Only add infrared transceiver, CH340 can add SIR infrared adapter for computer via USB bus, realize
infrared communication between computer and peripheral equipment which is according to IrDA criterion.

6. Parameter

6.1. Absolute maximum rating (Stresses above those listed can cause permanent damage to the device.
Exposure to maximum rated conditions can affect device operation and reliability.)

Name Parameter note Min. Max. Units
TA Ambient operating temperature -40 85 C
TS Storage temperature -55 125 C

VCC | Voltage source (VCC connects to power, GND to ground) -0.5 6.5 A%

VIO The voltage of input or output pin -0.5 VCC+0.5 \Y%

6.2. Electrical parameter (test conditions: TA=25"C, VCC=5V, exclude pin connection of USB bus)
(The every current parameter must multiply the coefficient of 40% when the power is 3.3V)

Name Parameter note Min. Typical Max. Units
vee Source voltage V3 doesn’t connect to VCC 4.5 5 5.3 v
V3 connect to VCC 3.3 3.3 3.8
ICC Total source current when working 12 30 mA
ISLP Total source current when VCC=5V 0.15 0.2 mA
USB suspending VCC=3.3V 0.05 0.08 mA
VIL Input Voltage LOW -0.5 0.7 \Y%
VIH Input Voltage HIGH 2.0 VCC+0.5 \Y%
VOL Output Voltage LOW (draw 4mA current) 0.5 v
VOH Output Voltage HIGH (outpL‘lt 3@ current) VCC-0.5 v
(Output 100uA current during chip reset)
18] Input current with pull-up resistor internal 3 150 300 uA
IDN Input current with pull-down resistor internal -50 -150 -300 uA
VR Restrict voltage when power-up reset 2.3 2.6 2.9 \Y%
6.3. sequence parameter (test conditions: TA=25C, VCC=5V)
Name Parameter note Min. Typical Max. Units
FCLK Frequency of input clock in X1 11.98 12.00 12.02 MHz
TPR Reset time of power-up 20 50 mS
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7. Application

7.1. USB convert 9-wire serial interface (the following image)

The following image is using CH340T to realize USB convert RS232 serial interface. CH340 supplies
common serial interface signal and MODEM signal, changes TTL serial interface to RS232 serial interface
through level convert circuit U8. Endpoint P11 is DB9 needle, the pin and its function is the same as
common nine needles serial interface of computer. The similar with U8 is MAX213/ADM213/SP213 etc.

Take the U8 and C46/C47/C48.C49/C40 out when only realize USB convert to TTL serial interface.
The signal wire in the image can only connect RXD. TXD and public ground, the other signal wire can
suspend when not use.

P2 is USB endpoint. USB bus contains a pair of 5V power wire and a pair of data signal wire. Usually,
the +5V power wire is red, the black is ground. D+ signal wire is green and the D- signal wire is white. The
max source current of USB bus is up to S00mA. In generally, CH340 and low power exhaust USB product
can directly use the 5V power supplied by USB bus. If the USB product supplies stock power by other
manner, CH340 must use this stock power. If the USB bus power and stock power are necessary at the same
time, connect a 1Q resistor between USB bus 5V power wire and USB product 5V stock power, and connect
the two power wires’ ground wire directly.

The capacitance of C8 varies from 4700pF to 0.02uF, used to internal power node decoupling of CH340.
The C9 is 0.1uF, used to external power decoupling. Crystal X2, capacitance C6 and C7 are used to clock
surge circuit. The X2 is 12MHz quartz crystal, C6 and C7 are monolithic or high frequency stoneware
capacitance with 22pF. If X2 is ceramic with low cost, C6 and C7 must use the recommend value of crystal
manufacturer and generally is 47pF.

When designing the PCB, pay much attention to some notes: decoupling capacitance C8 and C9 must
keep near to connection pin of CH340; makes sure D+ and D- are parallel and supply ground net or pour
copper beside them to decrease the disturbance from outside signal; the relevant signal between XI and XO
must be kept as short as possible. In order to lessen the high frequency disturbance, play ground net or pour
copper to the relative equipment.

cia C9 cs UZ CH348T —UART

Ug HMaAaxXZ13
YL 220 8.1u B8.81u, DCD 1 [
—w 3 THD 7 2 T% DSR_&
L2 fvce Txp 2 TED . FlTi1 miof 2 TR DSR Bl
L v RAXD " R10  RII i 1o
o
1 -cTs & 4_CT5 TH 3
T 1 2| sup  oepp [ 12 -DSR 426 k3 ka1 |22 D0SkR LIs 8[°
T Ris |13 -RT 52| p3n paj| 2RI DTR 4]
1 = pops [1& _—OCO 415 peg pep | 1B DCD R I
< L 2 up- Tz0 |+ DTR I
= L+ &lup+ pTR# |15 -DTR , 6 1rpp 3ol _FRTe L
3 RTS# (16 —RTS 28 151 qgp( 21 = 4E P11
_—l_— 3 wl 12 cCl+ WCC 11 g 2 DE9
P2 18 no C46-— N 544 L cas
.—||:| %0 SD#
USB cq L o g 2 2 B.1ul 1¢fci- ToiE Ta.1a
Cz = L
22p | 12MHz | 22P g‘ o c47 34?
— — ™ n
= = A.1u 18| rss  GHD c48

7.2. USB convert RS232 serial interface (the following image)

The image is USB converts to basic and common three wires RS232 serial interface,
and U5 is MAX232/ICL232/SP232 etc.
cz4 C2Z3 C25 cz2v cz9
UL @.1u B.081u B.47u us B.47u B. 470 lCE

. 13 lyee MAX232
Elys U4 J__I_
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7.3. USB convert RS232 serial interface, handing edition (the following image)

The following image also is USB convert three RS232 serial interface, the function of this circuit is the
same with 7.2. except the range of output RS232 is low. R232 in CH340 is high-level starts assistant RS232
function, only add diode. audion. resistor and capacitance can replace the special level convert circuit U5 in
7.2.. So the hardware cost is lower.

c14 €13 U3 CH348T R1
Wiz 12 4
== A.1u B.BiuL—R232 RED —
* L2 uct 4K7 lste 1o
b3 1l /" o] e
Rz 9812 o0
USB :Tl__ 1 81 GND THD 2 — o
1 = 4K7 4 —OO
Z L= I up- c15 R3 o
UL+ Lo
4 Z8 | yocse B.1u ZK2 [
- 2 f K1 cko |-t -4y = P4
>—||:|}T1'3 R0 ACTH 2 D1 D2 SELCIE S
Cl11—— c12 1H414BIB 1u

ZEPI 12r1Hz IZZP =

7.4. USB infrared adapter (the following image)

The following USB infrared adapter image is composed with USB convert IrDA infrared chip CH340R
and infrared transceiver U14 (ZHX1810/HSDL3000 etc). The resistor R13 is used to weaken influence of
large current when infrared transferring. R13 can be ignored when the request is low. The limited current
resistor R14 can be adjusted according recommended value supplied by the infrared
transceiver U14’s manufacture.

C55 R13= £53 U9 CH348R rE
£ 18u 18 L 1@88p Ri4=
"T': WG
l 51 yz 6.8
LEDA 1
P12 €54 17 | 1pa Tup |3 THD z
USB Ia 4?uHE o omEEs—
:  ep—
: - 7| up- = £
3 I 23 D+ e _:
MOS# =
= 2RI uia
_ ZHX1818
b—| |T1B =0
C51—F D C5 2 HEDL3888

TFBS4711
ZZPI 12HHz I 22p
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