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NS9750B-0 Datasheet

The Digi NS9750 is a single chip 0.13μm CMOS net work-at t ached processor.  The CPU is t he 

ARM926EJ-S core wit h MMU,  DSP ext ensions,  Jazel le Java accelerat or,  and 8 kB of  inst ruct ion cache 

and 4 kB of  dat a cache in a Harvard archit ect ure.  NS9750 runs up t o 200 MHz,  wit h a 100 MHz 

syst em and memory bus and 50 MHz peripheral bus.  NS9750 operat es at  a 1.5V core and 3.3V I/ O 

ring volt ages.

Wit h it s ext ensive set  of  I/ O 

int erfaces,  Et hernet  high-speed 

performance and processing 

capacit y,  NS9750 is t he most  

capable of  highly int egrat ed 32-bit  

net work-at t ached processors 

available.  NS9750 is designed 

specif ical ly for use in high-

performance int el l igent  net worked 

devices and Int ernet  appl iances 

including high-performance/ low-

lat ency remot e I/ O,  int el l igent  

net worked informat ion displays,  and 

st reaming and surveil lance cameras.  

The NS9750 is a member of  t he 

award-winning NET+ARM family of  syst em-on-chip (SOC) solut ions for embedded syst ems.

NS9750 of fers a connect ion t o an ext ernal bus expansion module as wel l  as a glueless connect ion t o 

SDRAM,  PC100 DIMM, Flash,  EEPROM, and SRAM memories,  and an ext ernal bus expansion module.  

It  includes a versat ile embedded LCD cont rol ler support ing up t o 16M color TFT or 3375 color STN.  

NS9750 feat ures a PCI/ CardBus port  as wel l  as a USB port  for appl icat ions requiring WLAN,  ext ernal 

st orage,  or ext ernal sensors,  imagers,  or scanners.  Four mult i-funct ion serial  port s,  an I2C port ,  and 

1284 paral lel  port  provide a st andard glueless int erface t o a variet y of  ext ernal peripherals.  NS9750 
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feat ures up t o 50 general purpose I/ O (GPIO) pins and highly-conf igurable power management  wit h 

sleep mode.  

NET+ARM processors are t he foundat ion for t he NET+Works® family of  int egrat ed hardware and 

sof t ware solut ions for device net working.  These comprehensive plat forms include drivers,  

operat ing syst ems,  net working sof t ware,  development  t ools,  APIs,  and complet e development  

boards.

Using NS9750 and associat ed Net +Works packages al lows syst em designers t o achieve dramat ic 

t ime-t o-market  reduct ions wit h pre-int egrat ed and t est ed NET+ARM hardware,  NET+Works 

sof t ware,  and t ools.  Product  unit  cost s are reduced dramat ical ly wit h complet e syst em-on-chip,  

including Et hernet ,  display support ,  a robust  peripheral set ,  and t he processing headroom t o meet  

t he most  demanding appl icat ions.  Cust omers save engineering resources,  as no net work 

development  is required.  Companies wil l  reduce t heir design risk wit h a ful ly int egrat ed and t est ed 

solut ion.

A complet e NET+Works development  package includes ThreadX™ picokernel RTOS,  Green Hil ls™ 

MULTI® 2000 IDE or Microcross GNU X-Tools™, drivers,  net working prot ocols and services wit h APIs,  

NET+ARM-based development  board,  Digi-suppl ied ut i l it ies,  Int egrat ed File Syst em,  JTAG In Circuit  

Emulat or (ICE),  and support  for Boundary Scan Descript ion Language (BSDL).  One year sof t ware 

maint enance and t echnical support  is available.
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NS9750 Features

32-bit ARM926EJ-S RISC processor

� 125 t o 200 MHz

� 5-st age pipel ine wit h int erlocking

� Harvard archit ect ure

� 8 kB inst ruct ion cache and 4 kB dat a cache

� 32-bit  ARM and 16-bit  Thumb inst ruct ion 

set s.  Can be mixed for performance/ code 

densit y t radeof fs

� MMU t o support  virt ual memory-based OSs 

such as Linux,  WinCE/ Pocket  PC,  VxWorks,  

ot hers

� DSP inst ruct ion ext ensions,  improved 

divide,  single cycle MAC

� ARM Jazel le,  1200CM (cof fee marks) Java 

accelerat or

� EmbeddedICE-RT debug unit

� JTAG boundary scan,  BSDL support

External system bus interface

� 32-bit  dat a,  32-bit  int ernal address bus,  

28-bit  ext ernal address bus

� Glueless int erface t o SDRAM, SRAM, 

EEPROM, buf fered DIMM, Flash

� 4 st at ic and 4 dynamic memory chip 

select s

� 0–63 wait  st at es per chip select

� Self -ref resh during syst em sleep mode

� Aut omat ic dynamic bus sizing t o 8 bit s,  16 

bit s,  32 bit s

� Burst  mode support  wit h aut omat ic dat a 

widt h adj ust ment

� Two ext ernal DMA channels for ext ernal 

peripheral support

System Boot

� High-speed boot  f rom 8-bit ,  16-bit ,  or 

32-bit  ROM or Flash

� Hardware-support ed low cost  boot  f rom 

serial  EEPROM t hrough SPI port  (pat ent  

pending)

High performance 10/100 Ethernet MAC

� 10/ 100 Mbps MII/ RMII PHY int erfaces

� Ful l-duplex or half -duplex

� St at ion,  broadcast ,  or mult icast  address 

f i l t ering

� 2 kB RX FIFO

� 256 byt e TX FIFO wit h on-chip buf fer 

descript or ring

– Eliminat es underruns and decreases 

bus t raf f ic

� Separat e TX and RX DMA channels

� Int el l igent  receive-side buf fer size 

select ion

� Ful l  st at ist ics gat hering support

� Ext ernal CAM f i l t ering support

PCI/CardBus port

� PCI v2.2,  32-bit  bus,  up t o 33 MHz bus 

speed

� Programmable t o:

– PCI device mode

– PCI host  mode:

Support s up t o 3 ext ernal PCI 

devices

Embedded PCI arbit er or ext ernal 

arbit er

� CardBus host  mode



NS9750  Fea t u r e s

2  Q  Q  Q  Q  Q  Q  Q NS9750B -0  Da t a shee t   03 /2006

Flexible LCD controller

� Support s most  commercial ly available 

displays:

– Act ive Mat rix color TFT displays — Up 

t o 24bpp direct  8:8:8 RGB;  16M colors

– Single and dual panel color STN 

displays — Up t o 16bpp 4:4:4 RGB; 

3375 colors

– Single and dual-panel monochrome 

STN displays — 1,  2,  4bpp palet t ized 

gray scale

� Format s image dat a and generat es t iming 

cont rol  signals

� Int ernal programmable palet t e LUT and 

grayscaler support  dif ferent  color 

t echniques

� Programmable panel-clock f requency

USB ports

� USB v.2.0 ful l  speed (12 Mbps) and low 

speed (1.5 Mbps)

� Conf igurable t o device or OHCI host

– USB host  is bus mast er

– USB device support s one bidirect ional 

cont rol  endpoint  and 11 

unidirect ional endpoint s

� All  endpoint s support ed by a dedicat ed 

DMA channel;  13 channels t ot al

� 20 byt e RX FIFO and 20 byt e TX FIFO

Serial ports

� 4 serial  modules,  each independent ly 

conf igurable t o UART mode,  SPI mast er 

mode,  or SPI slave mode

� Bit  rat es f rom 75 bps t o 921.6 kbps:  

asynchronous x16 mode

� Bit  rat es f rom 1.2 kbps t o 6.25 Mbps:  

synchronous mode

� UART provides:

– High-performance hardware and 

sof t ware f low cont rol

– Odd,  even,  or no parit y

– 5,  6,  7,  or 8 bit s

– 1 or 2 st op bit s

– Receive-side charact er and buf fer gap 

t imers

� Int ernal or ext ernal clock support ,  digit al  

PLL for RX clock ext ract ion

� 4 receive-side dat a mat ch det ect ors

� 2 dedicat ed DMA channels per module,  8 

channels t ot al

� 32 byt e TX FIFO and 32 byt e RX FIFO per 

module

I2C port

� I2C v.1.0,  conf igurable t o mast er or slave 

mode

� Bit  rat es:  fast  (400 kHz) or normal (100 

kHz) wit h clock st ret ching

� 7-bit  and 10-bit  address modes

� Support s I2C bus arbit rat ion

1284 parallel peripheral port

� All  st andard modes:  ECP,  byt e,  nibble,  

compat ibi l i t y (also known as SPP or 

“ Cent ronix” )

� RLE (run lengt h encoding) decoding of  

compressed dat a in ECP mode

� Operat ing clock f rom 100 kHz t o 2 MHz

High performance multiple-master/distributed 
DMA system

� Int el l igent  bus bandwidt h al locat ion 

(pat ent  pending)

� Syst em bus and peripheral bus

System bus:

� Every syst em bus peripheral is a bus 

mast er wit h a dedicat ed DMA engine

Peripheral bus:

� One 13-channel DMA engine support s USB 

device

– 2 DMA channels support  cont rol  

endpoint

– 11 DMA channels support  11 endpoint s
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� One 12-channel DMA engine support s:

– 4 serial  modules (8 DMA channels)

– 1284 paral lel  port  (4 DMA channels)

External peripheral:

� One 2-channel DMA engine support s 

ext ernal peripheral connect ed t o memory 

bus

� Each DMA channel support s memory-t o-

memory t ransfers

Power management (patent pending)

� Power save during normal operat ion

– Disables unused modules

� Power save during sleep mode

– Set s memory cont rol ler t o ref resh

– Disables al l  modules except  select ed 

wakeup modules

– Wakeup on val id packet s or charact ers

Vector interrupt controller

� Decreased bus t raf f ic and rapid int errupt  

service

� Hardware int errupt  priorit izat ion

General purpose timers/counters

� 16 independent  16-bit  or 32-bit  

programmable t imers or count ers

– Each wit h an I/ O pin

� Mode select able int o:

– Int ernal t imer mode

– Ext ernal gat ed t imer mode

– Ext ernal event  count er

� Can be concat enat ed

� Resolut ion t o measure minut e-range 

event s

� Source clock select able:  int ernal clock or 

ext ernal pulse event

� Each can be individual ly enabled/ disabled

System timers

� Wat chdog t imer

� Syst em bus monit or t imer

� Syst em bus arbit er t imer

� Peripheral bus monit or t imer

General purpose I/O

� 50 programmable GPIO pins (muxed wit h 

ot her funct ions)

� Sof t ware-readable powerup st at us 

regist ers for every pin for cust omer-

def ined boot st rapping

External interrupts

� 4 ext ernal programmable int errupt s

– Rising or fal l ing edge-sensit ive

– Low level- or high level-sensit ive

Clock generator

� Low cost  ext ernal cryst al

� On-chip phase locked loop (PLL)

� Sof t ware programmable PLL paramet ers

� Opt ional ext ernal oscil lat or

� Separat e PLL for USB

Operating grades/Ambient temperatures

� 200 MHz:  0 – 70°  C

� 162 MHz:  -40 – +85°  C

� 125 MHz:  0 – 70°  C
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System-level interfaces

Figure 1 shows t he NS9750 syst em-level hardware int erfaces,  which are det ailed af t er t he f igure.

NS9750

I2C

Clocks & Reset

JTAG

Ethernet

Controls

Data

Address

PCI/Cardbus

Power & Ground

GPIO

Sy stem

Memory

USB Host or Dev ice

Serial

1284

LCD

Ext. DMA

Ext. IRQ

Timers/Counters

USB Host control

Figure 1: System-level hardware interfaces

NS9750 interfaces

� Et hernet  MII/ RMII int erface t o an ext ernal 

PHY

� Syst em Memory int erface

– Glueless connect ion t o SDRAM

– Glueless connect ion t o buf fered PC100 

DIMM

– Glueless connect ion t o SRAM

– Glueless connect ion t o Flash memory or 

ROM

� PCI muxed wit h CardBus int erface

� USB host  or device int erface

� I2C int erface

� 50 GPIO pins muxed wit h:

– Four 8-pin-each serial  port s,  each 

programmable t o UART or SPI

– 1284 port

– Up t o 24-bit  TFT or STN color and 

monochrome LCD cont rol ler

– Two ext ernal DMA channels

– Four ext ernal int errupt  pins 

programmed t o rising or fal l ing edge,  or 

t o high or low level

– Sixt een 16-bit  or 32-bit  programmable 

t imers or count ers

– Two cont rol  signals t o support  USB host

� JTAG development  int erface

� Clock int erfaces for cryst al  or ext ernal  

oscil lat or

– Syst em clock

– USB clock

� Clock int erface for opt ional  LCD ext ernal 

oscil lat or

� Power and ground
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System configuration

The PLL and ot her syst em set t ings can be conf igured at  powerup before t he CPU boot s.  Ext ernal 

pins conf igure t he necessary cont rol  regist er bit s at  powerup.  Ext ernal pul ldown resist ors can be 

used t o conf igure t he PLL and syst em conf igurat ion regist ers depending on t he appl icat ion.  The 

recommended value is 2.2k ohm t o 2.4k ohm.

Table 1 indicat es how each bit  is used t o conf igure t he powerup set t ings,  where 1 indicat es t he 

int ernal pul lup resist or and 0 indicat es an ext ernal pul ldown resist or.  Table 2 shows PLL ND[4:0] 

mult ipl ier values.

Pin name Configuration bits

rtck PCI arbiter configuration

0 External PCI arbiter

1 Internal PCI arbiter

boot_strap[0] Chip select 1 byte_lane_enable_n/write_enable_n configuration bootstrap 

select

0 write_enable_n for byte-wide devices (default)

1 byte_lane_enable_n (2.4K pulldown added)

boot_strap[4:3] Chip select 1 data width bootstrap select

00 16 bits

01 8 bits

11 32 bits

boot_strap[2] Memory interface read mode bootstrap select

Note: An external pulldown resistor must be used to select command delayed 

mode. Clock delayed mode is reserved for future use.

0 Command delayed mode

Commands are launched on a 90-degree phase-shifted AHB clock, and 

AHB clock is routed to the external dynamic memory.

1 Clock delayed mode

Reserved for future use.

boot_strap[1] CardBus mode bootstrap select

0 CardBus mode

1 PCI mode

gpio[49] Chip select polarity

0 Active high

1 Active low

gpio[44] Endian mode

0 Big Endian

1 Little Endian

reset_done Bootup mode

0 Boot from SDRAM using serial SPI EEPROM

1 Boot from flash/ROM

Table 1: Configuration pins— Bootstrap initialization
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gpio[19] PLL BP (PLL bypass)

0 PLL bypassed

1 PLL not bypassed

gpio[17], gpio[12], 

gpio[10], gpio [8], 

gpio[4]

PLL ND[4:0] (PLL multiplier, ND+1)

See Table 2: PLL ND[4:0].

gpio[2], gpio[0] PLL FS[1:0] (PLL frequency select)

FS Divide by

00 1

01 2

10 4

11 8

Register configuration:

gpio 17, 12, 10, 8, 4 Multiplier

1 1 0 1 0 32

0 0 1 0 0 31

1 1 0 0 0 30

1 1 0 0 1 29

1 1 1 1 0 28

1 1 1 1 1 27

1 1 1 0 0 26

1 1 1 0 1 25

1 0 0 1 0 24

1 0 0 1 1 23

1 0 0 0 0 22

1 0 0 0 1 21

1 0 1 1 0 20

1 0 1 1 1 19

1 0 1 0 0 18

1 0 1 0 1 17

0 1 0 1 0 16

0 1 0 1 1 15

Table 2: PLL ND[4:0]

Pin name Configuration bits

Table 1: Configuration pins— Bootstrap initialization
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There are 32 addit ional GPIO pins t hat  are used t o creat e a general purpose,  user-def ined ID 

regist er.  These are ext ernal signals t hat  are regist ered at  powerup.  

Read t hese signals for general purpose st at us informat ion.

0 1 0 0 0 14

0 1 0 0 1 13

0 1 1 1 0 12

0 1 1 1 1 11

0 1 1 0 0 10

0 1 1 0 1 9

0 0 0 1 0 8

0 0 0 1 1 7

0 0 0 0 0 6

0 0 0 0 1 5

0 0 1 1 0 4

0 0 1 1 1 3

0 0 1 0 0 2

0 0 1 0 1 1

gpio[41] gpio[40] gpio[39] gpio[38]

gpio[37] gpio[36] gpio[35] gpio[34]

gpio[33] gpio[32] gpio[31] gpio[30]

gpio[29] gpio[28] gpio[27] gpio[26]

gpio[25] gpio[23] gpio[22] gpio[21]

gpio[18] gpio[16] gpio[15] gpio[14]

gpio[13] gpio[11] gpio[9] gpio[7]

gpio[6] gpio[5] gpio[3] gpio[1]

Register configuration:

gpio 17, 12, 10, 8, 4 Multiplier

Table 2: PLL ND[4:0]
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System boot

There are t wo ways t o boot  t he NS9750 syst em (see Figure 2):

� From a fast  Flash over t he syst em memory bus

� From an inexpensive,  but  slower,  serial  EEPROM t hrough SPI port  B 

Bot h boot  met hods are glueless.  The boot st rap pin,  RESET_DONEn,  is used t o indicat e where t o boot  

on a syst em powerup.  Flash boot  can be done f rom 8-bit ,  16-bit ,  or 32-bit  ROM or Flash.

Serial  EEPROM boot  is support ed by NS9750 hardware.  A conf igurat ion header in t he EEPROM 

specif ies t ot al  number of  words t o be fet ched f rom EEPROM, as wel l  as a syst em memory 

conf igurat ion and a memory cont rol ler conf igurat ion.  The boot  engine conf igures t he memory 

cont rol ler and syst em memory,  fet ches dat a f rom low-cost  serial  EEPROM, and writ es t he dat a t o 

ext ernal syst em memory,  holding t he CPU in reset .

NS9 7 5 0

Mem ory 
CTL

External 

System  

Mem ory

Flash or  

ROM

Mem ory Bus

P
e

r
ip

h
e

r
a

l 
B

u
s

 t
o

 A
H

B
 B

u
s

 B
r
id

g
e

AHB

Seria l 

EEPROM

SPI

Figure 2: Two methods of booting NS9750 system
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Reset

Mast er reset  using an ext ernal reset  pin reset s NS9750.  Only t he AHB bus error st at us regist ers 

ret ain t heir values;  sof t ware read reset s t hese error st at us regist ers.  The input  reset  pin can be 

driven by a syst em reset  circuit  or a simple power-on reset  circuit .  

RESET_DONE as an input 

Used at  boot up only:

� When set  t o 0,  t he syst em boot s f rom SDRAM t hrough t he serial  SPI EEPROM.

� When set  t o 1,  t he syst em boot s f rom Flash/ ROM. This is t he default .

RESET_DONE as an output

Set s t o 1,  per St ep 6 in t he boot  sequence:

If  t he syst em is boot ing f rom serial  EEPROM t hrough t he SPI port ,  t he boot  program must  be loaded 

int o t he SDRAM before t he CPU is released f rom reset .  The memory cont rol ler is powered up wit h 

dy_cs_n[0] enabled wit h a default  set  of  SDRAM conf igurat ions.  The default  address range for 

dy_cs_n[0] is f rom 0x0000 0000.  The ot her chip select s are disabled.  

Boot sequence

1 When t he syst em reset  t urns t o inact ive,  t he reset  signal t o t he CPU is st i l l  held act ive.

2 An I/ O module on t he peripheral  bus (BBus) reads f rom a serial  ROM device t hat  cont ains t he 

memory cont rol ler set t ings and t he boot  program.

3 The BBus-t o-AHB bridge request s and get s t he syst em bus.

4 The memory cont rol ler set t ings are read f rom t he serial  EEPROM and used t o init ial ize t he 

memory cont rol ler.  

5 The BBus-t o-AHB bridge loads t he boot  program int o t he SDRAM,  st art ing at  address 0.

6 The reset  signal  going t o t he CPU is released once t he boot  program is loaded.  RESET_DONE is 

now set  t o 1.

7 The CPU begins t o execut e code f rom address 0x0000 0000.
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Figure 3 shows a sample reset  circuit .

You can use one of  four sof t ware reset s t o reset  t he NS9750.  Select  t he reset  by set t ing t he 

appropriat e bit  in t he appropriat e regist er:  

� Wat chdog t imer can issue reset  upon Wat chdog t imer expirat ion.

� AHB bus arbit er can issue reset  upon AHB bus arbit er t imer expirat ion.

� AHB bus monit or can issue reset  upon AHB bus monit or t imer expirat ion.

� Sof t ware reset  can reset  individual int ernal modules or al l  modules (except  memory and CPU).

Hardware reset  durat ion is 4ms for PLL t o st abil ize.  Sof t ware reset  durat ion depends on speed 

grade,  as shown in Table 3.

The minimum reset  pulse widt h is 10 cryst al clocks.

Speed grade CPU clock cycles Duration

200 MHz 128 640 ns

162 MHz 128 790 ns

125 MHz 128 1024 ns

Table 3: Software reset duration

Adding R5 will enable BOOT from Serial EE
memory connected to SPI port B to SDRAM
located on dy_cs_n[0]. RESET_DONE
remains "LOW" until BOOT is completed.
Reset_done =1 indicates that CPU is
READY.

connected to st_cs_n[1].

RESET_

RESET_DONE

RESET delay required following valid
power applied to NS9750  to allow
clock circuits to stablize.

RESETnRST-

VCC

GND

U6

MAX809S_SOT23D

2

3

1

C14 100nF

R5
2R4K

3R3V

NS9750

RESET_DONEn

Otherwise BOOT is from parallel ROM/FLASH

Figure 3: Sample reset circuit
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System Clock

The syst em clock is provided t o NS9750 by eit her a cryst al or an ext ernal oscil lat or;  Table 4 shows 

sample clock f requency set t ings for each chip speed grade.

If  an oscil lat or is used,  it  must  be connect ed t o t he x1_sys_osc input  (C8 pin) on t he NS9750.  If  a 

cryst al is used,  it  must  be connect ed wit h a circuit  such as t he one shown in Figure 4.

The PLL paramet ers are init ial ized on powerup reset  and can be changed by sof t ware f rom f max t o 

1/ 2 fmax.  For a 200 MHz grade,  t hen,  t he CPU may change f rom 200 MHz t o 100 MHz,  t he AHB 

syst em bus may change f rom 100 MHz t o 50 MHz,  and t he peripheral BBus may change f rom 50 MHz 

Speed cpu_clk hclk (main bus) bbus_clk

200 MHz 200 (199.0656) 99.5328 49.7664

162 MHz 162.2016 81.1008 40.5504

125 MHz 125.3376 62.6688 31.3344

Table 4: Sample clock frequency settings with 29.4912 MHz crystal

C19

10pF

X1_SYS_OSC

X2_XTAL

GPIO19_PLL_BP

R12
1M

NS9750

C20

10pF

Add R10 to bypass SYS PLL

S_PLL_BP_

R13 can be used to
adjust crystal
drive current

X1_SYS

X2_SYS
R13

0 OHM

X2_SYS_OSC

X2

20-40MHz

R10

2R4K

X1_SYS_OSC is qualified for an external LVTTL clock up
to 400 MHz in PLL bypass mode. The system PLL is

bypassed by pulling down GPIO19. In PLL bypass mode,
the ARM9 CPU is ½ the frequency of X1_SYS_OSC.

When the PLL is enabled, the clock input range is
20-40MHz.

Figure 4: NS9750 system clock
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t o 25 MHz.  If  changed by sof t ware,  t he syst em reset s aut omat ical ly af t er t he PLL st abil izes 

(approximat ely 4 ms).

The syst em clock provides clocks for CPU,  AHB syst em bus,  peripheral BBus,  PCI/ CardBus,  LCD,  

t imers,  memory cont rol ler,  and BBus modules (serial  modules and 1284 paral lel  port ).

The Et hernet  MAC uses ext ernal clocks f rom a MII PHY or a RMII PHY.  For a MII PHY,  t hese clocks are 

input  signals:  rx_clk on pin T3 for receive clock and tx_clk on pin V3 for t ransmit  clock.  For a RMII,  

t here is only one clock,  and it  connect s t o t he rx_clk on pin T3.  In t his case,  t he t ransmit  clock 

tx_clk,  pin V3,  should be t ied low.

PCI/ CardBus,  LCD cont rol ler,  serial modules (UART, SPI),  and 1284 port  can opt ional ly use ext ernal 

clock signals.

USB clock

USB is clocked by a separat e PLL driven by an ext ernal 48 MHz cryst al,  or i t  can be driven direct ly 

by an ext ernal 48 MHz oscil lat or.  Figure 5 shows a USB circuit .

Y1_PWR

**

**

Y1_OUT

**

TANK_LC

3R3V

C17

10pF

**

3

41

2

X1
48.0000MHz

C16
100pF_5%

NS9750

L4
1uH_5%

TANK_RC

X2_USB_OSC

Y1

EC2600_TTS_48M

4
2
1 3

VCC
GND
TEST OUT

R7

68R1

NOTE: ** = OPTIONAL
 Crystal circuit

C15

10pF

X1_IN

X1_USB_OSC

R8 1.5M

Tank Circuit

X1_USB

**

**

C9
100nF

R9

100 OHM

**

X2_USB

R6

100

TB1

BEAD_0805_601

**

X1 is a 48-MHz 3rd harmonic crystal.  It has
the same physical characteristics as a 16
MHz crystal. The circuit may have a tendency
to oscillate at 16 MHz unless precautions are
taken. A LC-tank circuit is added to provide a
“low impedance” for the 16 MHz oscillation to
ground.

Figure 5: USB clock



NS9750  p i n ou t  a nd  s i g n a l  d e s c r i p t i o n s

www.d i g i . c om Q  Q  Q  Q  Q  Q  Q 13

NS9750 pinout and signal descriptions

Each pinout  t able appl ies t o a specif ic int erface,  and cont ains t he fol lowing informat ion:

More det ailed signal descript ions are provided for select ed modules.

System Memory interface

Heading Description

Pin # The pin number assignment for a specific I/O signal.

Signal 

Name

The pin name for each I/O signal.Some signals have multiple function modes and are identified 

accordingly. The mode is configured through firmware using one or more configuration registers.

_n in the signal name indicates that this signal is active low.

U/D U or D indicates whether the pin is a pullup resistor or a pulldown resistor:

�  U — Pullup (input current source)

�  D — Pulldown (input current sink)

If no value appears, that pin is neither a pullup nor pulldown resistor.

I/O The type of signal — input, output, or input/output.

OD

(mA)

The output drive strength of an output buffer. The NS9750 uses one of three drivers:

�  2 mA

�  4 mA

�  8 mA

Pin # Signal Name U/D

OD 

(mA) I/O Description

A21 addr[0] 8 O Address bus signal

B20 addr[1] 8 O Address bus signal

C19 addr[2] 8 O Address bus signal

A20 addr[3] 8 O Address bus signal

B19 addr[4] 8 O Address bus signal

C18 addr[5] 8 O Address bus signal

A19 addr[6] 8 O Address bus signal

A17 addr[7] 8 O Address bus signal

C16 addr[8] 8 O Address bus signal

B16 addr[9] 8 O Address bus signal

A16 addr[10] 8 O Address bus signal

D15 addr[11] 8 O Address bus signal

Table 5: System Memory interface pinout
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C15 addr[12] 8 O Address bus signal

B15 addr[13] 8 O Address bus signal

A15 addr[14] 8 O Address bus signal

C14 addr[15] 8 O Address bus signal

B14 addr[16] 8 O Address bus signal

A14 addr[17] 8 O Address bus signal

A13 addr[18] 8 O Address bus signal

B13 addr[19] 8 O Address bus signal

C13 addr[20] 8 O Address bus signal

A12 addr[21] 8 O Address bus signal

B12 addr[22] 8 O Address bus signal

C12 addr[23] 8 O Address bus signal

D12 addr[24] 8 O Address bus signal

A11 addr[25] 8 O Address bus signal

B11 addr[26] 8 O Address bus signal

C11 addr[27] 8 O Address bus signal

G2 clk_en[0] 8 O SDRAM clock enable

H3 clk_en[1] 8 O SDRAM clock enable

G1 clk_en[2] 8 O SDRAM clock enable

H2 clk_en[3] 8 O SDRAM clock enable

A10 clk_out[0] 8 O SDRAM reference clock. Connect to clk_in[0] using 

series termination.

A9 clk_out[1] 8 O SDRAM clock

A5 clk_out[2] 8 O SDRAM clock

A4 clk_out[3] 8 O SDRAM clock

G26 data[0] 8 I/O Data bus signal

H24 data[1] 8 I/O Data bus signal

G25 data[2] 8 I/O Data bus signal

F26 data[3] 8 I/O Data bus signal

G24 data[4] 8 I/O Data bus signal

F25 data[5] 8 I/O Data bus signal

E26 data[6] 8 I/O Data bus signal

Pin # Signal Name U/D

OD 

(mA) I/O Description

Table 5: System Memory interface pinout
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F24 data[7] 8 I/O Data bus signal

E25 data[8] 8 I/O Data bus signal

D26 data[9] 8 I/O Data bus signal

F23 data[10] 8 I/O Data bus signal

E24 data[11] 8 I/O Data bus signal

D25 data[12] 8 I/O Data bus signal

C26 data[13] 8 I/O Data bus signal

E23 data[14] 8 I/O Data bus signal

D24 data[15] 8 I/O Data bus signal

C25 data[16] 8 I/O Data bus signal

B26 data[17] 8 I/O Data bus signal

D22 data[18] 8 I/O Data bus signal

C23 data[19] 8 I/O Data bus signal

B24 data[20] 8 I/O Data bus signal

A25 data[21] 8 I/O Data bus signal

C22 data[22] 8 I/O Data bus signal

D21 data[23] 8 I/O Data bus signal

B23 data[24] 8 I/O Data bus signal

A24 data[25] 8 I/O Data bus signal

A23 data[26] 8 I/O Data bus signal

B22 data[27] 8 I/O Data bus signal

C21 data[28] 8 I/O Data bus signal

A22 data[29] 8 I/O Data bus signal

B21 data[30] 8 I/O Data bus signal

C20 data[31] 8 I/O Data bus signal

E1 data_mask[0] 8 O SDRAM data mask signal

F2 data_mask[1] 8 O SDRAM data mask signal

G3 data_mask[2] 8 O SDRAM data mask signal

F1 data_mask[3] 8 O SDRAM data mask signal

C5 clk_in[0] I SDRAM feedback clock. Connect to clk_out[0].

D2 clk_in[1] I Connect to GND

E3 clk_in[2] I Connect to GND

Pin # Signal Name U/D

OD 

(mA) I/O Description

Table 5: System Memory interface pinout
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E2 clk_in[3] I Connect to GND

B4 byte_lane_sel_n[0] 8 O Static memory byte_lane_enable[0] or 

write_enable_n[0] for byte-wide device signals

F4 byte_lane_sel_n[1] 8 O Static memory byte_lane_enable[1] or 

write_enable_n[1] for byte-wide device signals

D1 byte_lane_sel_n[2] 8 O Static memory byte_lane_enable[2] or 

write_enable_n[2] for byte-wide device signals

F3 byte_lane_sel_n[3] 8 O Static memory byte_lane_enable[3] or 

write_enable_n[3] for byte-wide device signals

B5 cas_n 8 O SDRAM column address strobe

A8 dy_cs_n[0] 8 O SDRAM chip select signal

B8 dy_cs_n[1] 8 O SDRAM chip select signal

A6 dy_cs_n[2] 8 O SDRAM chip select signal

C7 dy_cs_n[3] 8 O SDRAM chip select signal

C6 st_oe_n 8 O Static memory output enable

D6 ras_n 8 O SDRAM row address strobe

H1 dy_pwr_n 8 O SyncFlash power down

B10 st_cs_n[0] 8 O Static memory chip select signal

C10 st_cs_n[1] 8 O Static memory chip select signal

B9 st_cs_n[2] 8 O Static memory chip select signal

C9 st_cs_n[3] 8 O Static memory chip select signal

B6 we_n 8 O SDRAM write enable. Used for static and SDRAM 

devices.

J3 ta_strb U I Slow peripheral transfer acknowledge

Pin # Signal Name U/D

OD 

(mA) I/O Description

Table 5: System Memory interface pinout
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System Memory interface signals

Table 6 describes t he Syst em Memory int erface signals in more det ail .  Al l  signals are int ernal t o t he 

chip.  Figure 6,  "SDRAM clock t erminat ion, " on page 18,  shows NS9750 SDRAM clock t erminat ion.

Name I/O Description

addr[27:0] O Address output. Used for both static and SDRAM devices. SDRAM 

memories use bits [14:0]; static memories use bits [25:0].

clk_en[3:0] O SDRAM clock enable. Used for SDRAM devices.

Note: The clk_en signals are associated with the dy_cs_n signals.

clk_out[3:1] O SDRAM clocks. Used for SDRAM devices.

clk_out[0] O SDRAM clk_out[0] is connected to clk_in[0].

data[31:0] I/O Read data from memory. Used for the static memory controller and the 

dynamic memory controller.

data_mask[3:0] O Data mask output to SDRAMs. Used for SDRAM devices.

clk_in[3:1] I Feedback clocks. Used for SDRAM devices.

clk_in[0] I Feedback clock [0]. Always connects to clk_out[0].

byte_lane_sel_n[3:0] O Static memory byte lane select, active low, or write_enable_n for byte-

wide devices.

cas_n O Column address strobe. Used for SDRAM devices.

dy_cs_n[3:0] O SDRAM chip selects. Used for SDRAM devices.

st_oe_n O Output enable for static memories. Used for static memory devices.

ras_n O Row address strobe. Used for SDRAM devices.

st_cs_n[3:0] O Static memory chip selects. Default active low. Used for static memory 

devices.

we_n O Write enable. Used for SDRAM and static memories.

ta_strb I Slow peripheral transfer acknowledge can be used to terminate static 

memory cycles sooner than the number of wait states programmed in the 

chip select setup register.

Table 6: System Memory interface signal descriptions
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C3

clk_in[0]

clk_out[0]

C4
Always GND

Always GND

NS9750

clk_in[1]

Unused clk_out's are
terminated only

All series termination resistors
must be placed close to driver Always connect clk_out[0]

to clk_in[0] using series

termination. Must not

drive any SDRAM loads.

Data in from SDRAMs is

sampled on the rising

edge of this clock.

Always GND

clk_in[2]

clk_out[3]

Address, Data, & Commands

are sampled by SDRAMs on

the rising edge of these

clocks.

clk_out[2]

CLK_IN[0]

SDRAM Bank B

SDRAM Banks have AC

Termination placed

at end of traces

clk_in[3]

SDRAM Bank A

UNUSED_CLKclk_out[1]

SDRAM_CLK[3]

R3

R1

SDRAM_CLK[2]

This trace can be a loop 2 to 3 inches in length.
Read Data clock will be delayed 180pS/per inch.

Figure 6: SDRAM clock termination
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Ethernet interface

Pin #

Signal name

U/D

OD

(mA) I/O

Description

MII RMII MII RMII

AB1 col N/C I Collision Pull low external to 

NS9750

AA2 crs crs_dv I Carrier sense Carrier sense

AC1 enet_phy_

int_n

enet_phy_

int_n

U I Ethernet PHY interrupt Ethernet PHY interrupt

AA3 mdc mdc 4 O MII management 

interface clock

MII management 

interface clock

AB2 mdio mdio U 2 I/O MII management data MII management data

T3 rx_clk ref_clk I Receive clock Reference clock

V2 rx_dv N/C I Receive data valid Pull low external to 

NS9750

W1 rx_er rx_er I Receive error Optional signal; pull low 

to NS9750 if not used.

V1 rxd[0] rxd[0] I Receive data bit 0 Receive data bit 0

U3 rxd[1] rxd[1] I Receive data bit 1 Receive data bit 1

U2 rxd[2] N/C I Receive data bit 2 Pull low external to 

NS9750

U1 rxd[3] N/C I Receive data bit 3 Pull low external to 

NS9750

V3 tx_clk N/C I Transmit clock Pull low external to 

NS9750

AA1 tx_en tx_en 2 O Transmit enable Transmit enable

Y3 tx_er N/C 2 O Transmit error N/A

Y2 txd[0] txd[0] 2 O Transmit data bit 0 Transmit data bit 0

W3 txd[1] txd[1] 2 O Transmit data bit 1 Transmit data bit 1

Y1 txd[2] N/C 2 O Transmit data bit 2 N/A

W2 txd[3] N/C 2 O Transmit data bit 3 N/A

Table 7: Ethernet interface pinout
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Clock generation/system pins

Pin # Signal name U/D

OD

(mA) I/O Description

C8 x1_sys_osc I System clock crystal oscillator circuit input

B7 x2_sys_osc O System clock crystal oscillator circuit output

D9 x1_usb_osc I USB clock crystal oscillator circuit input. (Connect 

to GND if USB is not used.)

A7 x2_usb_osc O USB clock crystal oscillator circuit output

AC21 reset_done U 2 I/O CPU is enabled once the boot program is loaded. 

Reset_done is set to 1.

H25 reset_n U I System reset input signal

AD20 bist_en_n I Enable internal BIST operation

AF21 pll_test_n I Enable PLL testing

AE21 scan_en_n I Enable internal scan testing

B18 sys_pll_dvdd System clock PLL 1.5V digital power

A18 sys_pll_dvss System clock PLL digital ground

B17 sys_pll_avdd System clock PLL 3.3V analog power

C17 sys_pll_avss System clock PLL analog ground

J2 lcdclk U I External LCD clock input

T2 boot_strap[0] U 2 I/O Chip select 1 static memory byte_lane_enable_n, 

or write_enable_n for byte-wide devices bootstrap 

select

N3 boot_strap[1] U 2 I/O CardBus mode bootstrap select

P1 boot_strap[2] U 2 I/O Memory interface read mode bootstrap select

P2 boot_strap[3] U 2 I/O Chip select 1 data width bootstrap select

P3 boot_strap[4] U 2 I/O Chip select 1 data width bootstrap select

Table 8: Clock generation/system pins pinout
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bist_en_n, pll_test_n, and scan_en_n

Table 9 is a t rut h/ t erminat ion t able for bist_en_n,  pll_test_n,  and scan_en_n.

PCI interface

The PCI int erface can be set  t o PCI host  or PCI device (slave) using t he pci_central_resource_n 

pin.

Notes:

� All  out put  drivers for PCI meet  t he st andard PCI driver specif icat ion.

� All  t able not es can be found af t er Table 11:  CardBus IO muxed signals.

Normal operation Arm debug

pll_test_n pull up pull up 10K recommended

bist_en_n pull down pull up 10K pullup = debug

2.4K pulldown = normal

scan_en_n pull down pull down 2.4K recommended

Table 9: bist_en_n, pll_test_n, & scan_en_n truth/termination table

Pin # Signal Name U/D

OD

(mA) I/O Description

J24 ad[0]1 N/A I/O PCI time-multiplexed address/data bus

H26 ad[1]1 N/A I/O PCI time-multiplexed address/data bus

J25 ad[2]1 N/A I/O PCI time-multiplexed address/data bus

J26 ad[3]1 N/A I/O PCI time-multiplexed address/data bus

K24 ad[4]1 N/A I/O PCI time-multiplexed address/data bus

K25 ad[5]1 N/A I/O PCI time-multiplexed address/data bus

K26 ad[6]1 N/A I/O PCI time-multiplexed address/data bus

L24 ad[7]1 N/A I/O PCI time-multiplexed address/data bus

L26 ad[8]1 N/A I/O PCI time-multiplexed address/data bus

M24 ad[9]1 N/A I/O PCI time-multiplexed address/data bus

M25 ad[10]1 N/A I/O PCI time-multiplexed address/data bus

M26 ad[11]1 N/A I/O PCI time-multiplexed address/data bus

N24 ad[12]1 N/A I/O PCI time-multiplexed address/data bus

N25 ad[13]1 N/A I/O PCI time-multiplexed address/data bus

N26 ad[14]1 N/A I/O PCI time-multiplexed address/data bus

P26 ad[15]1 N/A I/O PCI time-multiplexed address/data bus

Table 10: PCI interface pinout
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