KS32C50100 RISC MICROPROCESSOR SYSTEM DESIGN

SYSTEM DESIGN

OVERVIEW

The KS32C5000(A)/50100, SNASUMG's 16/32-bit RISC microcontroller is cost-effective and high performance
microcontroller solution for Ethernet-based system. The integrated on-chip functions of KS32C5000(A)/50100 are

8K-byte unified cache/SRAM
Ethernet controller

HDLC controller

UART

Timer

12C

Programable I/O ports
Interrupt controller

Therefore, you can use KS32C5000(A)/50100 as amount types of system.

APPLICABLE SYTEM WITH KS32C5000(A)50100

If your product need to be networked, the KS32C5000(A)/50100, SNASUMG's 16/32-bit RISC microcontroller can
be reduce your system cost. There are sample system, it can be designed with KS32C5000(A)/50100.

Managed hub/Switch

Router and bridge

ISDN Router /TA

ADSL Router

Home/Industry security

Cable modem

Digital camera

Home/Industry security

Cable modem

Internet FAX/Internet phone

Network printer

Game machine

Any system with network interface
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SYSTEM DESIGN

KS32C50100 RISC MICROPROCESSOR

MEORY INTERFACE DESIGN

ADDRESS BUS GENERATION

The KS32C5000(A)/50100 address bus generation is based on the required data bus width of each memaory bank,
The internal system address bus is shifted out to an external address bus, ADDR[21:0]. This means that memory
control signals such as nRASJ[3:0], nCAS[3:0], nECSJ[3:0],nRCS[5:0], nWBE[3:0] are generated by the system
manager according to a pre-configured external memory scheme (see Table 4-1,and Figure 4-1).

Table 4-1. Address Bus Generation Guidlines

Data Bus Width External Address Pins, ADDR[21:0] Accessible Memory Size
8-bit (Byte) A21-A0 (internal) 4M bytes
16-bit (Half-Word) A22-Al (internal) 4M half-words
32-bit (Word) A23-A2 (internal) 4M words

External address pins
ADDR[21:0]

22_bit:

8_hit

16, bit

32_bit

Data bus width configuration
(8bit/16hit/32bit)

~——4— SARLO]

22_hit

~

SYSTEM ADDRESS BUS:
SA[250]

External <+ :— intemal

Figure 4-1. External address bus generation(ADDR[21:0])
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KS32C50100 RISC MICROPROCESSOR SYSTEM DESIGN

BOOT ROM DESIGN

When system reset, a KS32C5000(A)/50100A access 0x00000000 address. And KS32C5000(A)/50100 should be
configure some system variable after reset. Therefore this special code (BOOT ROM image) should be located on
address 0x00000000. A boot ROM can have a various width of data bus, and it is controlled by BOSIZE[1:0] pins.

Table 4-2. Data Bus Width for ROM Bank 0

BOSIZE[1:0] Data Bus Width
00 Reserved
01 8-hit (byte)
10 16-bit (half-word)
11 32-bit (word)

ONE BYTE BOOT ROM DESIGN

A design with one byte boot ROM is shown in Figure 4-2.

KS32C50100 EEPROM/
/5000A Flash

BOSIZE[1] ADDR[21:0 ADDRJ[18:0]

A\ A 4

BOSIZE[O] DATA[7:0]« DATA[7:0]
nRCS nCE
1 nOE
a nWBE[O]

Figure 4-2. One Byte Boot ROM Design

MAKE AND FUSING ONE BYTE ROM IMAGE

When make one byte ROM image, you can use the binary file that maded from compile and link.
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HALF-WORD BOOT ROM DESIGN WITH BYTE EEPROM/FLASH

A design with half-word boot ROM with byte EEPROM/Flash is shown in Figure 4-3.

AN KS32C50100 EEPROM/
/5000A Flash
ADDR[18:0]
| BOSIZE[1]] ADDR[21:0] ——  ADDR[18:0]
— | BOSIZE[0] DATA[15:0] ¢ DATAIZ:0] ) pATA[7:0]
nRCSO nCE
1L nOE nOE
B NWBE[1:0] nWBE[0] nWE
EEPROM/
Flash
ADDR([18:0]
——»  ADDR[18:0]
DATAIIS:8] J  paTA[7:0]
nCE
nOE
nWBE[1] nWE

Figure 4-3. The Half-Word Boot ROM Design with Byte EEPROM/Flash

MAKE AND FUSING HALF-WORD ROM IMAGE WITH BYTE EEPROM/FLASH

When make half-word ROM image, you can split two image files, EVEN and ODD. When you use our device
KS32C5000(A)/50100 as big-endian mode, then you should swap EVEN and ODD. Because
KS32C5000(A)/50100 has little-endian data bus structure.

For example :

split2 rom.bin
Output even file name : rom.ODD
Out odd file name : rom.EVN

But, when you use our device as little-endian mode, then there is no need swap of EVEN and ODD.

4-4 ELECTRONICS
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HALF-WORD BOOT ROM DESIGN WITH HALF-WORD EEPROM/FLASH

A design with half-word boot ROM with byte EEPROM/Flash is shown in Figure 4-4.

AN KS32C50100 EEPROM/
/5000A Flash
ADDR][18:0]

BOSIZE[]] ADDR[21:0} »  ADDR[18.0]

BOSIZE[0]  DATA[15:0}g DATAL7:0] p  DATA[15:0]
nRCS » nCE
B nOE nOE
B nNWBE[1:0] nWBE[0] nWE

Figure 4-4. The Half-Word Boot ROM Design with Half-Word EEPROM/Flash

MAKE AND FUSING HALF-WORD ROM IMAGE WITH BYTE EEPROM/FLASH

When make half-word ROM image, you should swap EVEN and ODD ROM image on ROM writer. Because
KS32C5000(A)/50100 has little-endian data bus structure.

But, when you use our device as little-endian mode, then there is no need swap of EVEN and ODD.
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MEMORY BANKS DESIGN AND CONTROL

The KS32C50100 has 6 bank ROM/SRAM banks (ROMO bank for boot ROM), 4 EDO/Synchronous DRAM banks,
and 4 external 1/0 banks,. The KS32C5000(A) has 6 bank ROM/SRAM banks(ROMO bank for boot ROM), 4 EDO
DRAM banks, and 4 external I/O banks, The system manager on KS32C5000(A)/50100 can control access time,
data bus width, and base/end point, for each banks by S/W. The access time and base/end point of ROM/SRAM
banks is controlled by ROMCONO-5 control register on system manager. The base point of external 1/0O banks is
controlled by REFEXTCON control register, and access time for each external 1/0 banks is controlled by
EXTCONO-1 control register. And the access time and base/end point of DRAM banks is controlled by
DRAMCONO-3 control register.

The care is need for attach the memory and external I/O to KS32C5000(A)/50100's, Even though CPU is
configured for the big-endian memory accessing. However, to connect with the external memory,
KS32C5000(A)/50100 is different with the other normal big-endian microcontrollers because of its internal byte-
swap mechanism. The data connection with external memory should be done as the "little endian" way. That is,
the byte 0 of the external memory( that is, the most significant byte of a word)should be connected to the
controller's data pin[7:0], byte 1 to data pin[15:8], byte 2 to data pin[23:16], and byte 3 to data pin[31:24].

When you use KS32C50100 with SDRAM, you can enable SDRAM mode by SYSCFG register bit 31.

The data bus width for each ROM/SRAM banks, external I1/0O banks, and DRAM banks is controlled by
EXTDBWTH data bus width register on system manager, except ROM bank 0.

The ROM bank 0 is used for boot ROM bank, therefore bank 0 is controlled by H/W, BOSIZE[1:0] is used for this
purpose(see table 3-2).

The control of EXTDBWTH,ROMCONO-5, DRAMCONO-4,REFEXTCON is performed when system reset, by
special command, LDMIA and STMIA. sample code for special register configuration is described below.
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ROM/SRAM BANKS DESIGN

The ROM/SRAM banks 1-5, can have a various width of data bus, and the bus width is controlled by S/W, A
EXTDBWTH special register set. A sample design for ROM/SRAM bank 1-5 is shown in Figure 4-5, Figure 4-6,
and Figure 4-7.

KS32C50100 EEPROM/
/5000A SRAM
ADDR[18:0
ADDR[21:0] [16:0] » ADDR[21:0]
DATA[8:0] ¢ DATA[7:0] p DATA[7:0]
nRCS[5:1] nCE
nOE nOE
nWBE[0] nWBE[0] nWE

Figure 4-5. One-byte EEPROM/SRAM Banks Design

KS32C50100
/5000A

ADDR[21:0]
DATA[15:0]

nRCS[5:1]
nOE
NWBE[1:0]

ADDRI[18:0]

EEPROM/
SRAM

ADDR[21:0]
DATA[7:0]

nCE
nOE
nWE

DATAJ[7:0 >
< [7:0] >
NWBEJ0] :
ADDRJ[18:0
DATA[15'8] >
[15:8] .
NWBE[] :

EEPROM/
SRAM

ADDR[21:0]
DATA[7:0]

nCE
nOE
nWE

Figure 4-6. Half-word EEPROM/SRAM Banks Design
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KS32C50100 RISC MICROPROCESSOR

KS32C50100
/5000A

ADDR[21:0]
DATA[31:0]

nRCS[5:1]
nOE
NWBE([3:0]

ADDR[18:0]

<

DATA[7:0]

vy

NWBE[0]

ADDR[18:0]

EEPROM/
SRAM

ADDR[21:0]
DATA[7:0]

nCE
nOE
nWE

DATA[15:8]

vy

NWBE[1]

ADDR[18:0]

EEPROM/
SRAM

ADDR[21:0]
DATA[7:0]

nCE
nOE
nWE

DATA[23:16]

\ A |

NWBE[2]

ADDR[18:0]

EEPROM/
SRAM

ADDR[21:0]
DATA[7:0]

nCE
nOE
nWE

DATA[31:24]

NWBE[3]

EEPROM/
SRAM

# ADDR[21:0]

DATA[7:0]

nCE
nOE
nWE

Figure 4-7. Word EEPROM/SRAM banks design
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ROM/SRAM BANK 5 DESIGN WITH MULTIPLEXED ADDRESS/DATA BUS

The KS32C5000(A)/50100 supports multiplexed address/data bus for low-cost chips which require multiplexed
bus. But, ROM Bank5 muxed bus mode was added to KS32C5000(A)/50100 for the purpose of using special ASIC
chip interface not commercial device. So, there are some limits using this mode, The address bus generation
scheme of KS32C5000(A)/50100 is shifted address bus according to the data bus width of each memory bank.

The ROM bank 5 restriction is listed in below.
Data bus width is fixed to 32bit. So, if you want to attach 8-bit device, then you should read all 32-bit data and

then process by S/W to get 8-bit real data.

Multiplexed address signal has same configuration with stand-alone address bus, so it can make exhaust
accessable addressing area than real address area. That is, If you configure the data bus width of ROM Bank5
to word in muxed bus mode, then the muxed address will be appeared on the data bus shifted by two bits.
Using this mode in spite of the loss address space less then 64Mbyte, you have to use trick as follows

( ROM Bank5 offset address + access address << n) + byte offset.

Where, n is 2 in case of 32bit data bus width, 1 in case of 16bits, 0 in case of 8bits. byte offset have to be 0 for
byte access, 1 for halfword access, 2 for word access. For example, you want to access half-word 0x123
address, translated address is as follows:

0x123 << 2 + 3 = 0x48f
You can use the MCLKO clock output as a target device.
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EDO DRAM BANKS DESIGN FOR KS32C5000(A)/50100

The DRAM banks 0-4, can have a various width of data bus, and the bus width is controlled by S/W, A

EXTDBWTH special register set. A sample design for DRAM bank 0-3 is shown in Figure 4-8, Figure 4-9, and
Figure 4-10.

EDO
KS32C50100 DRAM
/5000A
ADDR[11:0]
ADDR[21:0] »  ADDR[11:0]
DATA[3L:0] «¢ DATAIZ0] o paTA[T:0]
NRAS > nRAS
NCAS[3:0] NCASIO] ' neas
nDWE > nw

Figure 4-8. 1-byte EDO/Normal DRAM Banks Design
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SYSTEM DESIGN

KS32C50100
/5000A

ADDR[21:0]
DATA[31:0]

nRAS
nCAS[3:0]
nDWE

EDO
DRAM
ADDR[ll-io] » ADDRJ[11:0]
p DATA[7:0] » DATA[7:.0]
» nRAS
nCASI[0] p NCAS
p NW
EDO
DRAM
ADDR[11:0] » ADDR[11:0]
DATA[15:8] » DATA[7:0]
> nRAS
nCAS[1] » NCAS
» NW

Figure 4-9. Half-word EDO/Normal DRAM Banks Design

ELECTRONICS

4-11




SYSTEM DESIGN KS32C50100 RISC MICROPROCESSOR

EDO
KS32C50100 oA
/5000A
ADDR[11:0
ADDR[21:0] [ - ! » ADDR[11:0]
DAL} DATA[7:0] » DATA[7:.0]
NnRAS CAS
ona nCASI[0] nCAS
nDWE ™
EDO
DRAM
ADDRI[11:0] » ADDR[11:0]
DATA[15:8] » DATA[7:.0]
NRAS
nCASI[1] nCAS
nW
EDO
DRAM
ADDRI[11:
[11:0] # ADDR[11:0]
DATA[23:16] » DATA[7:0]
NnRAS
nCAS[2] nCAS
nW
EDO
DRAM
ADDRI[11:0] $ ADDR[11:0]
DATA[31:24] » DATA[7:0]
NnRAS
nCASI[3] nCAS
nW

Figure 4-10. Word EDO/Normal DRAM Banks Design
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SYNCHRONOUS DRAM BANKS DESIGN FOR KS32C50100
The KS32C50100 Synchronous DRAM interface features are as follows :

Maximum column address of SDRAM: 11bit

CAS latency: 2 cycle

Burst lengyh support: only 1 burst mode(single mode) support
Burst type: sequential

Support auto refresh

KS32C50100 can support below Samsung’ s SDRAM configuration for each bank.

16M SDRAM

v’ KM44S54020C: 2M x 4bit with 2 banks

v’ KM48S2020C: 1M x 8bit with 2 banks

v KM416S1020C: 512K x 16bit x 2 banks
64M 2 banks SDRAM

v’ KM44516020B: 8M x 4bit with 2 banks

v’ KM48S8020B: 4M x 8bit with 2 banks

v KM416S4020B: 2M x 16bit x 2 banks
64M 4 banks SDRAM

v KM44S516030B/C: 4M x 4bit with 4 banks

v' KM48S8030B/C: 2M x 8bit with 4 banks

v' KM416S4030B/C: 1M x 16bit x 4 banks
2Mx32 4 banks SDRAM

v’ KM432S2030B: 512K x 32bit with 4 banks

When you desgn with SDRAM, you should enable MCLKO pin for SDRAM sync. Clock. And Address 10 is used
for bank address (BA) select address for SDRAM.

The required SDRAM interface pin is CKE, SDCLK, nSDCS[3:0], nSDCAS, nSDRAS, DQM][3:0], ADDR[10]/AP.
The sample design with SDRAM is shown in Figure 4-11, and Figure 4-12.

When you design with 5 V device with 3.3 V SDRAM, then you need to protect the 3.3 V SDRAM from 5 V device.
That is, data bus should be has 10 ohm damping resister from 5 V device.
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KS32C50100

ADDRI[10:0]
ADDR[11)/BA
DATA[31:0]

MCLKO/SDCLK
NRAS[3:0}/nSDCS[3:0]
nCASO/nSDRAS
nCAS1/nSDCAS
nDWE
nWBE[3:0]/DQM[3:0]

ADDR[10:0]

10ohm DATA[7:0]

DOMIO]

SYNC
DRAM

ADDRI[10:0]
BAO
DATA[7:0]

CLK
nCs
nRAS
nCAS
nWE
DQM

ADDR[10:0]

v

5:8]

10ohm

DQM[1]

SYNC
DRAM

ADDRI[10:0]
BAO
DATA[7:0]

CLK
nCs
nRAS
nCAS
nWE
DQM

ADDR[10:0]

>

23:16]
> Toohm e

DQM[2]

SYNC
DRAM

ADDR[10:0]
BAO
DATA[7:0]

CLK
nCS
nRAS
nCAS
nWE
DQM

ADDR[10:0]

|

»{ 100 -1

DQM[3]

SYNC
DRAM

ADDR[10:0]
BAO
DATA[7:0]

CLK
nCS
nRAS
nCAS
nWE
DQM

Figure 4-11. SDRAM Design with 1-byte Components
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SYNC
KS32C50100 DRAM
ADDR[10:0]
ADDR[10:0] »  ADDRJ[10:0]
ADDR[11]/BA BAO
DATA[31:0] ¢ » 100hm |€¢—Pp DATA[15:0]
DATA[15:0]
MCLKO/SDCLK CLK
nRAS[3:0]/nSDCS[3:0] nCS
nCASO/nSDRAS nRAS
nCAS1/nSDCAS nCAS
nDWE nWE
nWBE[3:0]/DQM[3:0] DQM[1:0] LDQM/UDQM
SYNC
DRAM
ADDRJ[10:0]
»  ADDR[10:0]
BAO
» 100hm |[€¢—Pp DATA[31:16]
DATA[31:0]
CLK
nCS
NnRAS
nCAS
nWE
DQM[3:2] LDQM/UDQM

Figure 4-12. SDRAM Design with Half-word Components
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EXTERNAL 1/0 BANKS DESIGN

The external I/O banks 0-3, can have a various width of data bus, and the bus width is controlled by S/W, A
EXTDBWTH special register set. A design with external I/O banks 0-3 to memory-like device is similar to
ROM/SRAM banks 1-5.

For a very slow device, the KS32C5000(A)/50100 provide external wait request signal (NnEWAIT). To use this
request signal, you set the tCOS and tCOH should not be zero. and nEWAIT signal should be assert, as soon as
possible, the nECS chip select signal is asserted. For detail timing for use of nEWAIT, you can see
KS32C5000(A)/50100 USER'S MANUAL, System Manager block description.

The sample design timing diagram with nECS and nEWAIT is deficted in below Figure 4-13.

MCLK J
LA[21:0] Valid Address
nECS
| tcos tCOH
nOE/NWBE |
“‘\‘ ". ’/‘,,,,,‘
NEWAIT }\
NREADY
(from external - NEWAIT signal is maded from nECS, MCLK, nREADY signal
slow device) - tCOS, tCOH should be over than one cycle

Figure 4-13. External Slow Device Design with nEWAIT Signal
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1. Sample Design with External I/O banks: General UART chipset interface
In this design, we use external I/O bank 0, and one byte data bus width.

The external 1/0O access cycle should be configured as proper value, by software.

vpD_5
XDATA[3L. 67 >LRATALLI
ADDRI2
ADDR[21..0] > u? u? VpD_5
ST16C550 1 16
XDAIALL 37 vocas 4 c? 3 e 2 Nes
XDATAS 7188 16550 T |13 EUARTTX OluF( 1] ¢ 18 12" 0TuF XEUARTTXD
XDATAL 6 Da TR 37 NEUARTDTR 12 R10 R1I 13 XEUARTRXD
XDATAS| 5 B4 (44pin PLCPRTR [36 nEUARTRTS | [ 10 RIS B Y A1
XDATAZ| 41 D3 | 9| I2L B NXEUARTDSR
XDATAL| 3|02 mx |11 EUARTRX R20 2Ie
XpATAD| 7| B2 nDOR |44 —QEUARTDSR . s s .
NnEUARTCTS ¢ i
ADDR2 | 29 nCTS 17— nEUARTC O.luF( C2 GND Jo1u
ADDRL 30 ﬁ% HCEI 13
ADDRO |31 NRI——X
AD rcLK 110 MAX232 \v4
RESET RESET 39 | RESET  BAUDOUT [—H]
..0NWBEQ 20 38 u? VDD 5
NWBE[3.. DWBELS niow noP1 - P!
nOE noE 221 HIoR nopP2 F=>-X 1o vec 118
.
%é CS0 IOR %? Cc? 3 2 \[FC?
nECS0 16| CS1 1ow OluFé 11 C1- V+ T4 ) 0.1uF nXEUARTRTS
nECS! nCcs2 26 17| Tl T10 13 NnXEUARTCTS
EUARTINT 33 nDDIS 78X 10 R10 R1l 7
EUARTINK INT nAS =y T T20 R nXEUARTCD
SEIL B (o g sl ol
n c? 5 15 \FC?
%511 NC23 co- GND
X NC34 oND22 (22 0.1uF D
x x V4
MAX232
3 3
[ o
KS32C5000(A) interface
3 o
R? 1M
Y?
+—i[J—
1.8432MHz
— o} - C?
T 27pF 27pF
V4

Figure 4-14. External UART Chipset Interface Design
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2. Sample Design with External I/O banks: Super-I1/O

In this design, we use external I/O bank 0, and one byte data bus width.

The external 1/0O access cycle should be configured as proper value, by software. And you can refer datasheet of
Super-1/O device for more detail operation.

ADDR[21[0] >
RENERaasel
nECso_>—"1ECs0 SEcEEEEEE

XDATA[3L § BEREREERESE
SDATA €91 oo vge
XDATA 58| D1
XDATA: 59| D2
XDATA 70 Bi ”
S b5 U2 CTSA# 33 cTSA R115
S OATA 751 D6 ’ DSRA# 35 DSRA 47K
vee D7 DCDA# 3T DCDA
RIA# 30 RIA CR ADDRESS
reder 6 W83877TF SINA SINA on: SSEITING
RESET_—> MR :
= Gg B SOUTA/PENFDC gg — —>souTA OFF: 250H ( BIOS ADDRESS DEFAULT
531 IOCHRDY/PLED DTRA#HEFRAS 35 L >DTRA
nOE 5 IOR# RTSA#/PPNPCVS >RTSA
nWBE 7 1ow# vee
- ITé%C/lRQ3
IRQ_UAR %zggt IROENRGE CTSB# |4 2 i
to External Interrupt vce Y4 %2R EAI/R87 DSRBi# g RLIA
%-11{ DROADRQL DCDB# B
&e L7_ 13216 '_BLQANALIWW Bég’éﬁg}g%CKl# &iRe s R
A —3195\/\/41*;% DACKBHIDACK2
2 4 L RIQGAAZK —— 251 DACKCHDACKS# 3
cogaE X——{NC vee SOUTB/PSMISCI
0.9uF it DTRB#/PENPLL
2 3 27K 7 RTSB#/PGOIQSEL X
GND  ouT1 [>—RIGA/ CLKIN
vee
14.318MHz T_E‘LQ}WAL
81 smue 29
ERR¥# (555 —
ACK# g8
BUSEY 278
%991 IRQA/GIOL stet e
%7 IRQB/GIO0
%911 IROG/PCICLK
-9z IROH/SERIRQ 2
= IRRX2 SLIN# (5751
X537 IRTX2 INIT# 5551
IROIN AFD# g8l
x| & STB# =8
A4 This port should be set to proper use
PDO |5
%8 rwce PD1 (118
75| INDEX# PD2 (15
X-gar| MOA# PD3 =55
X-g3| DSB#
50| DSA#
¥-gg MOB#
¥-g>{ DIR# 13
%85| STEP# PD4 78
¥-ge{ WD# PD5 (15
K23 WE# PD6 |75
X7 TRAKO# pPD7 |8 —
K77 wP#
%551 RDATA#
76| HEAD
%21 DSKCHG# 88 Sove
[e]e] wunn

\Y/elo)
o
=]

Figure 4-15. Super-1/O Interface Design
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3. Sample Design with External I/O banks: ISA bus interface design

The ISA bus has 16 bit data bus width and I/O, memory operation with 8MHz master clock, so we need some
kinds of EPLD or CPLD for design ISA bus interface. The access cycle and data bus width should be setted to

proper value for generate ISA interface signal.

KS32C5000(A)/
KS32C50100

MCLKO | ¢——

EPLD or CPLD

Devided by 4 for KS32C5000(A)
Devided by 6 for KS32C50100

A

EINTR

LA[21:0]

LD[15:0] |«

nECS

nOE

v

Generate nMEMCS16 or nlOCS16
signal from External 1/0O chip select
signal

Generate nMEMR or nlOR signal

nWBE

from nOE signal, and generate
NMEMW or nlOW signale from

NEWAIT

A

nWBE signal

Generate nEWAIT signal for

nIOCHRDY and MCLKO signal

KS32C5000(A)/KS32C50100 with |

ISA Bus
Interface

BCLK
NINTR

SBHE
A[23:0]
SD[15:0]

NMEMCS16
nlOCS16
BALE

NMEMR
nlOR

nMEMW
niOW

nIOCHRDY

Figure 4-16. ISA Bus Interface Design
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%

LA[21:0]

Valid Address P,

nECS

tCOS tCOH

nOE/NWBE

nMEMCS

nMEMR/nMEMW

NnEWAIT

nlIOCHRDY

- NEWAIT signal is maded from nECS, MCLK, nlIOCHRDY signal
- tCOS, tCOH should be over than one cycle

Figure 4-17. ISA Bus Interface Timing Diagram
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4. Sample Design with External 1/0O banks and ROM/SRAM bank: PCI bus interface design

The PCI bus is 32bit synchronous bus, This block diagram is KS32C5000(A)/KS32C50100 with PCI host bridge
controller,

The PCI bus general features are

32bit Address/Data bus
High bandwidth (up to 132MB/sec@33MHz)
Full multi-master capability

Auto-configuration of devices

The PCI host bridge features are

Generate configuration cycle
Generate Interrupt acknowledge cycle
Arbitration function for all PCI master

When we access PCI bus as PCI host bridge, we have three memory space,

Memory Space
I/0O Space
PCI Configuration Space

This three memory space make some consideration, When we design PCI host bridge interface with Samsung’ s

KS32C5000(A)/KS32C50100, we should be careful, Because KS32C5000(A)/KS32C50100 has total 64MB
address range.

This application block diagram for PCI host bridge interface is designed with PLX9080. The Direct Master cycle is

more easy to implement than Direct Slave cycle. But you should be careful when you generate address for PCI
bus.

The sample block diagram is deficted in Figure 4-18.
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KS32C5000(A)/ EPLD or CPLD PLX9080
KS32C50100 (PCI Host
Bridge)
MCLKO For KS32C5000(A), MCLKO is directly » BCLK

used, but when use KS32C50100 is
used you need more consideration

EINTRO ¢ LINTo
EINTR1 ¢ LSERR
PO LINTi
P1 USERI
P2 | USERo
LD[31:0] |« p  LD[31:0]
- PLA[31:24] can be generated from
nECS[1:0] NECS[1:0] and some LA[21:0] PLA[31:24]
LA[21:0] > PLA[23:2] can be generated from LA[21:0] > PLA[23:2]
- PLA[1:0] can be generated from
nWBE[3:0] I’]WBE[]_IO] > PLA[].:O]
nOE
nADS
NnBLAST
Generate NEWAIT signal from NREADYo
EWAIT [« .
: NREADY signal nWAITI

PLX9080 mode: C-mode, 32bit non-multiplexed bus mode
ADMODE: 1'b => Use S[2:0]

S[2:0]: 101'b => PCI Memory Area

S[2:0]: 110'b => Configuration Register Area

BIGEND#: 1'b => Use Little-endian mode.

KS32C5000(A)/KS32C50100 operate as Big, but data bus architecture is
Little-endian format

Figure 4-18. PCI bus Direct Master block diagram

The detail timing diagram for Direct master single write/read operation is described in Figure 4-19, Figure 4-20.
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MCLKO

nECS

nOE/nWBE

NnEWAIT

nADS

NBLAST

nREADYo

Sl EnEn NN

tCOS

tCOH

- NEWAIT signal is maded from nECS, MCLK, nREADYo signal
- tCOS, tCOH should be over than one cycle

Figure 4-19. PCI bus Direct Master Write timing
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merko |1 L L) LT P L L L0 L 00 L B B B L L

nECS

tCOS tCOH

nOE/NnWBE

NnEWAIT

nADS

NBLAST

NREADYoO

DATA Valid Read Pata

NEWAITI

- nEWAIT signal is maded from nECS, MCLK, nREADYo signal
- tCOS, tCOH should be over than one cycle

Figure 4-20. PCI bus Direct Master Read Timing
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ETHERNET INTERFACE

Interface Overview

The KS32C5000(A)/KS32C50100 ethernet media access controller operates at ether 100 Mbps or 10 Mbps in
halh-duplex or full-duplex mode. And the ethernet controller on the KS32C5000(A)/KS32C50100 supports both
10M/100M media independent interface (Mll) and old style 10M 7-wire interface.

The KS32C5000(A)/KS32C50100 ethernet interface require physical line interface to connect a network. PHY, a
physical line interface chip, is used for interface in a 10M or 100M network. PHY usually supports mediag
independent interface(MIl) or serial interface.

10M/100Mbps Ml Interface

MIl (Media Independent Interface) has control, data, and clock signal for the communication between ethernet
mediag access controller (MAC) and PHY. And has a serial communication port for manage each PHY, called for
Station Management.

The standard Ml interface between MAC and PHY is shown in Figure 4-21.

KS32C5000(A)/KS32C50100 10/100M PHY
. (Physical Line
MAC(Media Access Interface)
Controller)

Transmit Clock

TX_CLK/TXCLK_10M |« TxCLK
TX_EN/TXEN_10M Transmit Enable » | TXEN
TXD[3:0)/TXD_10M Transmit Data[3:0] y | TXD[3:0]

TX_ERR Transmit Error » | TXER

A

Ml Interface Receive Clock
RX_CLK/RXCLK_10M |« RxCLK

Receive Data Valid

RX_DVI/LINK_10M |« RxDV
RXD[3:0/RXD_10M | Receive Data[3:0] RXD[3:0]
RX_ERR | ¢ Receive Error RXER
CRS/CRS_10M | ¢ Carrier Sense CRS
COL/COL_10M | 4 Collision Detected coL
Station MDC Management Data Clock MDC
Management MDIO Management Data Input/Output. | MDIO

Figure 4-21. MIl Connection with PHY
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1. Sample Design with 10/100Mbps MIl Interface PHY: ICS1890

You can refer ICS1890 datasheet for the detail specification. The configuration of ICS1890 is decided by your
system usage.

VCC
? PHY Clock OSC
J; U4 25wz L3 L3216
14 1 2
c6 NC vce
0.1uF
41 GNDDUT1 R30.2
VCC_R
GNDDUT?2 us
ICS1
REF_IN vDD_16H5 — = calsca c8 821 .
REF_OUT VDD_%B 75— Olu;E.OuF /E)luF ’[ 0lu
—NODIRER, | NODIREP VRs551 . :
— 0S| 10/100SEL vssT17
st 197 TCLS o 1R3L.2]1R3. 2
e M\%lsslw P H Y R 75 50
Configured as your purpose %ﬂ%g DPXSEL R3 R3R35
ANSEL 64 | 10/LP 10 110 5650
—Tprri 9| ANSEL TP_RX+TT
RXTRI 39| TPTRI TP_RX- L
—RXTRL 22 BXTRI %GE SLD
POAC 58
cc PicL 59 Egé‘f 0Z Q3T | U6 22
P2l 60 P3G 990 XX | PE68517 S rxe
P3TD_ 61 T '_{H S+ 7
ParD_62] 31D RIR37 | 26 o ITX,
20 0.1uF{49.949.9 oz 2 & pa
R39 E 21| REG g S FP5
1.5K %57 LSTA TP0n X% 71 RX-
XS LOCK g Eg
Mnﬁg 22 MDIO 5 FN‘*’ “F SEN
M MDC TP_TX+5 RJ45
RXD3 1 2 32 TP_TX- RBR42
RXD[3O_MR%p,— 38V Rz >33 RXD3 5050
[rRxDL 7 38V"Ra5 34| RXD2 cC T 1R47. 2_1R48. 2
[(Rxpo_ 38V'Rag 2 35| RXD1 - -
RXD T 7 38V'RAY 36 E§33 75 50
R5T 737
Rxc%m RXCLK VDD_56 %EJ r
RXE = > e RXER VSS_55 leciiliciz _lico _lec1o
TXD[30] >=f o1 — 38V'REw 75 %Bg “T> 0.1uFT™ 10uF 4"“1 _ “T> 0.01uF
I'™xp2 T 220 Y R56 47 26 i
o5 B®VR5T 5——7g| TXD2 NC_26 5% » e ~
T 7 38V'R58 44| TXD3 NC_15[ 17K
TXE 7—73| TXEN NC_14 72X D_
TXCI T 7 38V ReU 42 | TXCLK NCZ12[—X T
TXE TRER o e oB
coL L ErtolcoL 9993 SU0a S
CRS CRS 90 Aol (R cc
R AN NOWR 00
D11
oy poac 1 R38, 2 2 1
1K WIN | ED
cC D12
pict 1 W 2 1 M2 * Setted to PHY ID #1
R64¢ R65 * LED Status
24K 6.81K 1K LED - POAC: PHY IDO/Activity LED
’ ) D13 - P1CL: PHY ID1/Collision Detected
P2LL 1 % 2 1 M2 - P2LI: PHY ID2/Link Integrity LED
- P3TD: PHY ID3/Transmit Data LED .
1K D14 LED - PARD: PHY ID4/Receive Data LED
p3tD 1 R;Q/\ 2 1 ’/‘)‘ 2
1K LED
D15
parD 1 R34, 2 1 ’ A2
1K LED
A4

Figure 4-22. Sample Design with ICS1890 PHY
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2. Sample Design with 10/100Mbps MiIl Interface PHY : LXT970
You can refer LXT970 datasheet for the detail specification.

Figure 4-23. Sample Design with LXT970 PHY
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3. Sample Design with 10/100Mbps MiIl Interface to RIC : LXT980

You can refer LXT980 datasheet for the detail specification.

vpD_5 VpD_5
ARBIN RIOCER S 2 IR10DATA
ARBI ARBOUT R? R? | R? RIODE! IR100CLK
ARBO! R nIR10DEN
7K R? R nIRI0ENA
HOLDG HOLDCG RIOCOIER NIR1I0COL
182 680{ 330 RIOCESS < NIRI0COLBP
e,
MMSTRIN ISO n
MMSTR IR10ISO
M mmmsmow
IR100ISO
IR100IS
raodSHSE b
AR NRI00DV VoD 5 veev| vecr
o nIRIO0DE] o T PP
B s NIRI00SNGL
gmw o nIRI00CESEP
i
u?
LXT980
SIGDET1 HB2—
FIBOP1[T
FIBON1[ 73
53 FIBIP126—1
NRST [ >———————————23 nRESET FIBIN1[T75—9
CLK25 TPOP1|T57
{ 66 TPON1 75 T
¥ 81] TMGR_PRES i wes B
/ *zgin
Serial clock receive 581 RESoNFIG 200 R? 200 R?|| 200 R? 200 R?
+—50] MACACTIVE SIGDET2
1 4 o Fiaora } v
UP : Local Manager not present __MMSTROUT 63 GND_T GND_R
Down : Local Manager present(Will be used) ~__ARBIN 198] MMSTROUT s
—ARBOUT |
Arbitration chain based| 65| AREQUT. - Ly <
62 TPIP: g
%55] SER_MATCH TPIN
TXDB 20] SRX 27 200 R? 200 R?|| 200 R? 200 R?
RXDI 1] STX SIGDET3 ]
TXCB SERCLK FIBOPS T v y
24 cHipiDo FiBiP3F 20— GND_T GND_R
CHIPID1 FIBIN3[T5T—9
VPD_5 Not used H
> Chip IDis 0 CHIPID2 TPOP: 7
—n GO
P s &3 200 R? 200 R? i 200 R? 200 R?
P
4 5\/\ G3 ﬁ—WJ LWTWJ
— A G4 .
KQ/\/'\
e G5
— 3K RATH G6 GND_T GND_R
LA G7
47K
PORT SPB _SPDO TPON4 é T
PORT_SPOIL ~SPD1 TPIP4 H0 g
"SPDO TPINg|
~SPDL 200 R? 200 R?|| 200 R? 200 R?
PDO
_SPD1 LEDSELO | 30— TEDSEET .
e LEDSELL GND_T GND_R
"SPD PORTL LED1 |-155 e
Port5 is PHY mode S SEL PORT1"LED2 SDt
- PORTI"LED3 INKL
/—RXD150] MII_RXDO
RXD[0..3) RXD2 32| MITRXD1 PDL VPD_5
Q RXD3 33| MIZRXD2 TNKL] -
51 MITRXD3 CVLE LEDSEL11K  R?
RXOLK Mi-RXGLK o 1K R?
e M Rxc TNKL] LEDSELO
TXER MICTXER PDL
TXCLK MICTXCLK INKL
TERTIE i o
TXD[0..3[ > TXDZ 17] MIIZTXD1 OLL
TXD3 16] MIIZTXD2 OLI00LED
2| MIITXD3 GRL
COI 3] MIIZCOL ACTIOLED!
CR MIZCRS ACTIOOLED
FAULTLED
VED 5
v
Redundant Power not used v v /
GND_T| GND_A GND_R GND_T
GND_V
vDp_5
"&|q D? 330 R? =&|q D? 330
LE et
?6 v\v\j D? 330 R? "&|q D? 330
LE et
"R|q D? 330 R? "&|q D? 330
et LE
"R|q D? 330 R? %&|q D? 330
LE LE
"R|q D? 330 R? "&|q D? 330
et LE
"R D? 330 R? RR|| D? 330
LeY LeY

Figure 4-24. Sample Design with LXT980 4-port RIC
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10M 7-wire Interface

7-wire interface only for 10M ethernet has control, data, and clock signal for the communication between ethernet

mediag access controller (MAC) and PHY.

The standard 7-wire interface between MAC and PHY is shown in Figure 4-25.

KS32C5000(A)/KS32C50100

MAC(Media Access
Controller)

A

Transmit Clock

TX_CLK/TXCLK_10
TX_EN/TXEN_10M

Transmit Enable

A

TXD[0]/TXD_10M

Transmit Data

7-wire Interface

Receive Clock

RX_CLK/RXCLK_10

A

Receive Data Valid

RX_DV/LINK_10M

A

Receive Data

RXD[O]/RXD_10M
RX_ERR

CRS/CRS_10M
COL/COL_10M

A

Carrier Sense

A

Collision Detected

A

10M PHY
(Physical Line
Interface)

TxCLK
TXEN
D

RxCLK
RxDV
RxD

CRS
COL

Figure 4-25. 7-Wire Interface with 10M PHY
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1. Sample Design with 10Mbps 7-wire Interface: LXT901A/970A

You can refer LXT901/LXT970A datasheet for the detail specification.

TXD’\EO TXD_10M
TX_EN(TXEN"10M
TX_CLK(TXCLK_10M
RX_CLK(RXCLK_10M
7RXD&O](RXD:10M)) 8

CRS(CRS_10M
COL(COL_10|
TXD[L](LOOP_10M

\liole;

R36 CR37<R38 <R39
4. 7TK{4.TKCA. TKCA.TK

U5 R

R11 330

R10 330

R9 330

R8 330 Lﬂ AR

R40 %R41%R42
510 510 {510

N

5
PaZal

Lalal

D!
L
D!
LED AR
D.

47K

vcc

LED

TXD
TEN
TCLK

RCLK
RXD

M0

8L 901A/907A%k
LBK DON

VCCA

GNDA
JAB

PLR
LEDC/FDE*
LEDR
LEDT/PDN*
LEDL

MD1
UTP/STP*
LI

TEST

VCC1
VCC2

GND1
GND2

CIN

Twist-pair
Interface

Magneytic |
[

LXT901A

Magneytic

|AUIport | | RJ45 |

R43
12.4KR/1%

AUI
Interface

Figure 4-26. Sample Design with LXT901A/970A (Auto Port Select Support)
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SYSTEM DESIGN WITH DEBUGGER SUPPORT

EmbeddedICE Macrocell and EmbeddedICE Interface

The KS32C5000(A)/KS32C50100 has an EmbeddedICE macrocell that provides debug support fro ARM cores.
The EmbeddedICE macrocell is programmed in serial using the TAP(Test Access Port) controller on the
KS32C5000(A)/KS32C50100. The EmbeddedICE interface is a JTAG protocol conversion unit. It translates a
debug protocol message generated by the debugger into a JTAG signal which is sent to the built-in serial and
parallel ports.

JTAG port for EmbeddedICE Interface

When you build a system with the KS32C5000(A)/KS32C50100 EmbeddedICE interface. You should design a
JTAG port for EmbeddedICE interface. Usually, the interface connector is a 14-way box header, and this plug is
connected to the EmbeddedICE interface module using 14-way IDC cable.

The JTAG port signals, nTRST,TDI, TMS, are internally pulled high, while TDO is internally pulled low which makes
pull-up, and pull-down resisters unnecessary.

The pin configuration and a sample design are described in Figure 4-27, 4-28, respectively.

@ @ ©® (¢ @ @
ONORORUNON N

1

Pin Name Function
1,13 SPU Connected to VDD through 33 or 0 ohm resister*

3 NTRST Test reset, active low

5 TDI Test data in

7 TMS Test mode select

9 TCK Test clock

11 TDO Test data out

12 nICERST Connected to VDD through 10K ohm resister

2,4,6,8,10,14 VSS System Ground

* 33 ohm for EmbeddedICE, 0 ohm for Multi-ICE

Figure 4-27. EmbeddedICE Interface JTAG Connector
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VCC
Z\
KS32C5000(A)/
KS32C50100
§ 10K ohm 33 ohm /0 ohm
- ' NRESET

—(® @7:— NC nTRST
|

—®) 6 __: DI

_____+"’ U : ™S

TCK

TDO

|. ® : vic

GND 5K
§ ohm

NRESET |
(from Reset logic) | O O

JUMPER L qg4f

Jumper in : Normal operation

Jumper out : debug mode
GND

Figure 4-28. EmbeddedICE Interface Design Example
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CHECK LIST FOR SYSTEM DESIGN WITH KS32C5000(A)/KS32C50100

When you design a system with the KS32C5000(A)/KS32C50100, you should check a number of items to build a
good system. The check list is described below.

The BOSIZE[1:0] signals are correctly configured to your boot ROM size.

An nEWAIT signal has a pull-up resister.

An EXtMREQ signal has a pull-down resister.

Address bus interface to a memory system, that has a different internal and external address bus.

There is a JTAG port for debugging.

The reset logic for debugging interface. specially, nTRST and nRESET pin.

PLL logic for KS32C50100
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NOTES
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