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Managed 10/100Base-TX / FX Media Converter 

Features 
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A 10/100BASE-TX/ 100BASE-FX converter 
with a SMI port for management 
Built in a 10/100BASE-TX transceiver 
Built in a PHY for 100BASE-FX 
Built in a 2-port switch 

Pass all packets without address and 
CRC check (optional) 
Supports modified cut-through frame 
forwarding for low latency 
Supports pure converter mode data 
forwarding for extreme low latency 
Supports flow control for full and half 
duplex operation 
Bandwidth control 
Forward 1600 bytes packet for 
management 
Optional forward fragments 

Built in 128Kb RAM for data buffer 
Supports 3.3v I/O tolerance SMI (MDC, MDIO) 
and MII registers for management 

Configure local and remote IP113F 
through local SMI 
Monitor local and remote IP113F through 
local SMI 
Configure/ monitor TP port support 
(auto-negotiation or force 10M/100M, 
full/half) 
Configure/ monitor flow control, bandwidth 
Supports loop back test (In-band or 
out-band, auto or program) 
The maintenance frame is compatible to 
TS-1000 standard (the 
Telecommunication Technology 
Committee, TTC) 

Supports Statistic Counters 
Supports auto MDI-MDIX function 
Supports link fault pass through function 
Supports far end fault function 
LED display for link/activity, full/half, 10/100 
Built in a watchdog timer to monitor internal 
switch error 
Supports EEPROM Configuration 
0.25u CMOS technology 
Single 2.5V power supply  
48-pin LQFP package 

General Description 

IP113F can be a 10/100BASE-TX to 100BASE-FX 
converter or a 100BASE-FX to 100BASE-FX 
repeater with an SMI port for management. It 
consists of a 2-port switch controller, a fast 
Ethernet transceiver and a PHY for 100BASE-FX. 
The transceivers in IP113F are designed in DSP 
approach with advance 0.25um technology; this 
results in high noise immunity and robust 
performance. 

IP113F not only supports store and forward mode, 
it also supports modified cut through mode and 
pure converter mode for low latency data 
forwarding. IP113F can transmit packet(s) up to 
1600 bytes to meet requirement of extra long 
packets. 

IP113F supports remote management function. 
IP113F supports remote access functions and it 
also supports remote monitor and loop back test 
function defined in TS-1000 spec. Local IP113F 
can access the MII register of remote IP113F by 
programming local IP113F’s MII registers via SMI 
connection. IP113F implements the management 
function using the maintenance frame defined in 
TS-1000 spec. 

IP113F supports IEEE802.3x, collision base 
backpressure, and various LED functions, etc. 
These functions can be configured to fit the 
different requirements by feeding operation 
parameters via EEPROM interface or pull 
up/down resistors on specified pins. 
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Applications 
Managed converter (up to 31 pieces of IP113F in a chassis) 

IP113F
MDC, MDIO uC

(for management)

FAST_FWD

X 31
X 1

VCC

Un-managed converter 

DIRECT_WIRE

SPEED_MODE

DUPLEX_MODE

IP113F

TP_FORCE

VCC

PHY1

PHY2

SWITCH
(un-used)

100BASE-TX

100BASE-FX RAM
(un-used)

Fiber Repeater 

TWO_FIBER

IP113F

VCC

PHY1

PHY2

SWITCH100BASE-FX

100BASE-FX RAM
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PIN Diagram 
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Remote monitor 
Refer to the diagram below, users can instruct central IP113F, on the right, to issue a status request frame 
to get status defined in TS-1000 by programming MII register 24. The terminal IP113F, on the left, 
receives the status request frame and sends out its current status as a response frame onto the fiber port 
when it is available. The central IP113F receives the status frame and stores the status of terminal IP113F 
to its MII register 23. An acknowledge maintenance frame is store to MII register 26~30. The status of 
terminal IP113F is shown on the LEDs of central IP113F.  

IP113F
(terminal)

IP113F
(central)TP TP

Maintenance frame
(C1=1, C2-3=10, C8-15=01000000)

Maintenance frame
(C1=0, C2-3=11, C8-15=01000000)

(1)

(2)

MDC, MDIO

(MII reg 24, 23)
FX

Remote control read 
Users can instruct central IP113F to issue a remote control read frame to read the MII register of terminal 
IP113F by programming MII register 24. The bits [11:7] of the register 24 are filled with the address of 
register and bits [6:4] of the register 24 are filled with “011”. The terminal IP113F receives the frame and 
sends out the content of the MII register to central IP113F when it is available. The central IP113F 
receives the frame and stores the data to MII register 27. An acknowledge maintenance frame is stored to 
MII register 26~30. The status of terminal IP113F is shown on LED of central IP113F.  

IP113F
(terminal)

IP113F
(central)TP TP

Maintenance frame
(C1=1, C2-3=10, C8-15=110xxxxx)

MDC, MDIO

(MII reg 24,27)

Maintenance frame
(C1=0, C2-3=11, C8-15=01000000)

FX

Remote control write 
Users can instruct central IP113F to issue a configure frame to write the MII register of terminal IP113F by 
programming MII register 24 and 25. The bits [11:7] of the register 24 are filled with the address of register 
and bits [6:4] of the register 24 are filled with “111”. MII register 25 defines the data. The terminal IP113F 
receives the configure frame, configures itself according to the content of the frame and sends out its 
current status as a response frame onto the fiber port when it is available. The status of terminal IP113F is 
shown on LED of central IP113F.  

IP113F
(terminal)

IP113F
(central)TP TP

Maintenance frame
(C1=1, C2-3=10, C8-15=111xxxxx)

MDC, MDIO

(MII reg 24,25)

Maintenance frame
(C1=0, C2-3=11, C8-15=01000000)

FX
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Remote monitor without SMI programming 

Auto sends (Status change notice) 
IP113F sends out status frame without receiving status request frame if pin AUTO_SEND is pulled high. It 
sends out the first status frame onto the fiber port when the link status of fiber port has established. It 
sends out status frames when the status on TP port has changed. IP113F supports two types of frame. 
For a TS-1000 maintenance frame, C[9:8] is 2’b10 and S[15:0] is defined as that in TS-1000 standard. For 
an ICplus maintenance frame, C[9:8] is 2’b11 and S[15:0] is the content of MII register 22. It carries ICplus 
private defined information. User can select the frame type by programming MII register 20.10. Central 
IP113F uses the mechanism to get the status of the remote IP113F even if there is no SMI programming. 

Option A 
Central IP113F sends indication frames to terminal IP113F if its status is changed. 

IP113F
(terminal)

IP113F
(central)

FX
TP TP

Maintenance frame
(C1=1, C2-3=01, C8-9= 01)

status changed !!

Option B 
Terminal IP113F sends indication frames to central IP113F if its status is changed. 

IP113F
(terminal)

IP113F
(central)

FX
TP TP

Maintenance frame
(C1=0, C2-3=01, C8-9= 01)

status changed !!

CRC polynomial for maintenance frame: X8 + X2 + X + 1 

X0 X1 X2 X3 X4 X5 X6 X7

data in

CRC + data

CRC calculation
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FX port disconnected 

IP113F IP113F
UTP UTPFiber

Switch1 Switch2

LED
SW1 LED_TP_LINK1 LED_FX_LINK1

LED
SW2

localremote

LED_FX_LINK2 LED_TP_LINK2

Link LED on SW1 LED_TP_LINK1 LED_FX_LINK1 LED_FX_LINK2 LED_TP_LINK2 Link LED on SW2
Off Off Off Off Off Off

LED diagnostic functions for fault indication 
LED_TP_LINK LED_FX_LINK LED_FX_SD LED_FX_FEF_DET Status 

On On On Off Link ok
Flash Flash On Off Link ok & activity 

Off Off On Off Remote TP link off 
Off Off Off Off Fiber RX off, Fiber TX/ RX off
Off Off On Flash Fiber TX off

Note 
Flash: flash, period 100 ms 
Link fault pass through is enabled. 
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EEPROM – store the initial value 
IP113F supports two ways to load initial value of MII registers. The procedure is illustrated as below. 

IP113F

1. IP113F reads the default setting of MII register from pins

pins

IP113F

2. IP113F updates the default setting of MII by reading EEPROM. If there exists an EEPROM.

EEPROM

IP113F

3. After reading EEPROM, IP113F is virtually isolated from the EEPROM. Micro-controller can
program both MII register and EEPROM.

EEPROM

uC MDC, MDIO

SCL, SDA

IP113F

4. IP113F reloads the content of EEPROM to recover the value in MII registers programmed
by Micro-controller after power on reset.

EEPROM
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Auto MDI_MDIX 
IP113F supports auto MDI-MDIX. It is always enabled. The following is its application circuit for auto 
MDI-MDIX.

IP113F

0.1u

RXIP

RXIM

RD +

RD -

transformer

GND

MDI-MDIX

CT

AVCC IP113F

0.1u

TXOP

TXOM

TD +

TD -

transformer

GND

MDI-MDIX

CT

AVCC

IP113F's application circuit (auto MDI-MDIX on)

50Ω50Ω50Ω50Ω
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Serial management interface 
User can access IP113F’s MII registers through serial management interface MDC and MDIO. A specific 
pattern on MDIO is used to access a MII register. Its format is shown in the following table. When the SMI 
is idle, MDIO is in high impedance. To initialize the MDIO interface, the management entity sends a 
sequence of 32 contiguous “1” and “start” on MDIO. 

MDIO
113F

MDC

management
entity

MDIO
113F

MDCMDIO
113F

MDC

Syatem diagram

Frame 
format 

<Idle><start><op code><IP113F’s address><Registers address><turnaround>
<data><idle> 

Read 
Operation 

<Idle><01><10><A4A3A2A1A0><R4R3R2R1R0><Z0> 
<b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1b0><Idle> 

Write 
Operation 

<Idle><01><01><A4A3A2A1A0><R4R3R2R1R0><10> 
<b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1b0><Idle> 

000000001100110001000001000010101..1

idle start op
code

PHY address =
01h

Reg address =
00h

TA

Register data
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write

zz

00000000100011000Z00000100000110

idle start op
code

PHY address =
01h

Reg address =
00h

TA

Register data

b
1
5

b
1
4

b
1
3

b
1
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b
1
1

b
1
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b
9

b
8
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0
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4
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read

zz z

MDC

MDIO

MDC

MDIO

1..1

1..1

1..1
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5. Package Detail

F
SEATING
PLANE

1

12

13 24

25

36

3748

HE

PH

E

12"

12" cbeD F y

1

12

13 24

25

36

3748

2

2
AA2

A1L
L1

0.
25

4
GAUGE PLANE

DETAIL "E"

D

"E"

θ

mm inch

A
A1

1.600MAX.

A2
0.050~0.150

0.0630MAX.

b
1.400    0.05

0.0020~0.0059

c
0.200TYP

0.0551    0 0020

D
0.127TYP

0.0078TYP

E
e

Hd
0.500TYP

0.0050TYP

unit
Symbol

y
L1
L

He

0"~7"
0.100MAX.
1.000REF

0.600    0.150

0"~7"
0.0039MAX.
0.0393REF

0.0236    0.006

0.0196TYP

+- +-

0.2756    0 0039+-7.000    0.100+-
7.000    0.100+- 0.2756    0 0039+-

+- +-

9.000    0.250 0.3543    0 0098+- +-
9.000    0.250 0.3543    0 0098+- +-

Notes:
1. DIMENSION D & E DO NOT INCLUDE MOLD FLASH OR PROTRUSION.
2. DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION / INTRUSION.
3. MAX. END FLASH IS 0.15MM.
4. MAX. DAMBAR PROTRUSION IS 0.13MM.
GENERAL APPEARANCE SPEC SHOULD BE BASED ON FINAL VISUAL INSPECTION SPEC.
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