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About  t he Module

C H A P T E R  1

The Connect Core 9P 9215 Family of  modules del ivers powerful net work-enabled 

core processor solut ions wit h up t o 16 MB of  NOR f lash,  up t o 32 MB SDRAM, a rich 

set  of  int egrat ed peripherals,  and superior design f lexibil i t y.

At  t he heart  of  t he modules is a Digi 32-bit  ARM9-based Digi NS9215 processor 

running at  150 MHz.  Key feat ures include 10/ 100 Mbit  Et hernet ,  t wo on-chip 

Flexible Int erface Modules (FIMs),  256-bit  AES accelerat or,  power management  

modes wit h dynamic clock scal ing,  and a rich set  of  on-chip peripherals.  Based on 

Digi 802.11 baseband t echnology,  t he Connect Core Wi-9P 9215 also provides an 

addit ional 802.11a/ b/ g int erface wit h ent erprise-grade WPA2/ 802.11i support .

The Connect Core 3G 9P 9215 module al lows you t o inst ant ly add int el l igent  cel lular 

communicat ion t o your product s.

Buil t  on leading Qualcomm Gobi 3000 t echnology,  t he module del ivers a pre-

cert if ied embedded cel lular connect ivi t y solut ion wit hout  t he t radit ional 

carrier/ net work l imit at ions.  Select ing cel lular net work t echnology and carriers is 

now a mat t er of  sof t ware conf igurat ion and service provisioning,  any t ime.

The unique FIMs on t he Digi NS9215 processor are t wo independent  300 MHz 

DRPIC165X processor cores t hat  al low cust omers t o dynamical ly select  appl icat ion-

specif ic int erfaces in sof t ware.  The growing l ist  of  support ed int erfaces includes 

UART,  SD/ SDIO,  CAN bus,  USB-device low-speed,  1-Wire®,  USB device low-speed,  

paral lel  bus int erface,  and ot hers.

Ut il izing t he Digi NET+™ ARM processor and secure 802.11a/ b/ g WLAN t echnology,  

t he family of  Connect Core 9P 9215 modules of fers t he indust ry’s only net work-

enabled core module wit h t rue long-t erm product  availabil i t y t o meet  t he ext ended 

l i fe cycle requirement s of  embedded product  designs.  
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For furt her informat ion about  t he Digi NS9215,  see t he Digi NS9215 Hardware 

Reference Manual.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Ab o u t  t h e  So f t w a r e

The Connect Core 9P 9215 Family of  modules comes in dist inct  f lavors of  sof t ware:  

Embedded Development  Firmware;  or t he Digi Plug-and-Play Firmware 

(Connect Core Wi-9P 9215 only. ) 

The Embedded Development  Firmware is used for t he NET+OS® or Digi Embedded 

Linux Development  syst ems.  These modules require a developer t o load syst em 

sof t ware,  compile and debug t heir appl icat ions using t he Digi ESP™ Development  

Environment .  In t his environment ,  appl icat ions are developed in ANSI C and use t he 

various l ibraries and services t o creat e cust om appl icat ions,  wit h resolut ion down t o 

t he device driver.  

In t he Digi Plug-and-Play Firmware,  t he f irmware is f ixed.  These modules require 

eit her some minor conf igurat ion or t he loading and launching of  Pyt hon appl icat ions 

t hat  al t er t he general behavior of  t he syst em.  In t his environment ,  fast  t urn around 

and minimal development  should be expect ed,  however,  t he level of  cust omizat ion 

is l imit ed t o t he Pyt hon API and/ or t he conf igurat ion met hods.

The informat ion wit hin t his chapt er is broken down int o t wo sect ions based on 

sof t ware t ype.  For embedded NET+OS or Digi Embedded Linux users see page 14;  for 

Digi Plug-and-Play Firmware users see page 41.
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Di gi  Em b e d d e d  L i n u x  a n d  N ET + O S 

This sect ion describes t he feat ures and funct ional it y of  modules ut i l izing embedded 

NET+OS or Digi Embedded Linux Development  Environment s only.  If  you are using a 

module t hat  ut i l izes Digi Plug-and-Play Firmware see page 41.  

Once you have read t hrough al l  of  t he embedded NET+OS /  Digi Embedded Linux 

relat ed sect ions,  proceed t o Chapt er 2.

Module pinout The module has t wo 80 pin connect ors,  X1 and X2.  The fol lowing t ables describe 

each pin,  i t s propert ies,  and it s use on t he Development  Board.

Pinout legend: Type

X1 pinout

I Input

O Output

I/O Input or output

P Power

X1 pin 

number

Type Module Functionality Comments

1 P GND

2 P GND

3 I RSTIN# 10k pull-up on module

4 O SRESET# Output of the reset controller

push pull with 470R current limiting resistor

5 O RSTOUT# Output of logical AND function between NS9215 
RESET_DONE and NS9215 RESET_OUT#

6 I TCK JTAG - 10k pull-up on module

7 I TMS JTAG - 10k pull-up on module

8 I TDI JTAG - 10k pull-up on module

9 O TDO JTAG - 10k pull-up on module

10 I TRST# JTAG - 2k2 pull-down on module

11 O RTCK JTAG - Optional

12 I OCD_EN# 10k pull-up on module

13 I LITTLE# / BIG ENDIAN 2k2 series resistor on module
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14 I WLAN_DISABLE# Normally connected to X2-15

15 I SW_CONF0 2k2 series resistor on module

16 I SW_CONF1 2k2 series resistor on module

17 I SW_CONF2 2k2 series resistor on module

18 I SW_CONF3 2k2 series resistor on module

19 O  LED_WWAN# Reserved

20 P GND

21 I/O BD0 Buffered Data - only active when either CS0# or 
CS2# is active 

NS9215 D[31:16]

22 I/O BD1

23 I/O BD2

24 I/O BD3

25 I/O BD4

26 I/O BD5

27 I/O BD6

28 I/O BD7

29 I/O BD8

30 I/O BD9

31 I/O BD10

32 I/O BD11

33 I/O BD12

34 I/O BD13

35 I/O BD14

36 I/O BD15

37 P GND

38 O BAO Buffered Address always active 

39 O BA1

40 O BA2

41 O BA3

42 O BA4

43 O BA5

44 O BA6

45 O BA7

X1 pin 

number

Type Module Functionality Comments
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46 O BA8

47 O BA9

48 O BA10

49 O BA11

50 O BA12

51 O BA13

52 O BA14

53 O BA15

54 O BA16

55 O GND

56 O EXT_OE#

57 O EXT_WE#

58 O EXT_CSO#

59 O EXT_CS2#

60 O BE2# NS9215 BE2#

61 O BE3# NS9215 BE3#

62 I EXT_WAIT# 10k pull-up on module

63 O EXT_CLK# Connected over a 22R resistor to NS9215 
CLK_OUT1 pin

64 P GND

65 I ETH_TPIN

66 O ETH_ACTIVITY# Low active signal with 330R resistor on module

67 I ETH_TPIP

68 O ETH_LINK# Low active signal with 330R resistor on module

69 O ETH_TPON

70 O ETH_TPOP

71 P GND

72 P USB_VBUS Power / See Note 1

73 I USB_OC# See Note 1

74 I/O USB_P See Note 1

75 I/O USB_N See Note 1

76 O USB_PWR# See Note 1

77 I Reserved 

X1 pin 

number

Type Module Functionality Comments
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Note 1: Connect Core 3G 9P 9215 USB circuit  only.

X2 pinout

The fol lowing t able shows t he GPIO mult iplexing capabil i t ies for t he Embedded 

Development  Firmware module.

78 P VRTC Backup Battery for RTC, for 3V cell.

Can be left floating, if RTC backup not needed.

79 P VLIO Mobile: Power from Li-Ion Battery (2.5V-5.5V)

Non-Mobile: connected to 3.3V

80 P GND

X1 pin 

number

Type Module Functionality Comments

X2 pin 

number 

Type Module Functionality I/O Multiplexing Comments

1 P GND

2 P GND

3 I/O DCDA#

SPI_EN#

GPIO0

XBEE_ON_SLEEP#

DCDA#

DMA0_DONE

PIC_0_GEN_IO[0]

GPIO0

SPI_EN

4 I/O CTSA# 

GPIO1

CTSA#

EIRQ0

PIC_0_GEN_IO[1]

GPIO1

EIRQ0 - Reserved on wireless 
variant

5 I/O DSRA#

GPIO2

XBEE_RESET#

DSRA#

EIRQ1

PIC_0_GEN_IO[2]

GPIO2

6 I/O RXDA

SPI_RXD

GPIO3

RXDA

DMA0_PDEN

PIC_0_GEN_IO[3]

GPIO3

SPI_RX

7 I/O RIA#

ERIQ2

GPIO4

RIA#

EIRQ2

Timer6_in

GPIO4

SPI_CLK

Note: This pin is used to force 
execution of a backup image 
for NET+OS, and should not 
be pulled down at start-up if 
used with NET+OS.
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8 I/O RTSA#

SPI_CLK

GPIO5

RTSA# 

RS485CTLA

EIRQ3

Timer6_Out

GPIO5

SPI_CLK

9 I/O DTRA#

GPIO6

SLEEP_RQ

DTRA# 

TXCLKA

DMA0_REQ

Timer7_In

GPIO6

PIC_DBG_DATA_OUT

10 I/O TXDA

SPI_TXD

GPIO7

TXDA

Timer8_In

Timer7_Out

GPIO7

SPI_TX 

11 I/O DCDC#

TXCLKC

GPIO8

DCDC#

DMA1_DONE

Timer8_Out

GPIO8

SPIB_EN

12 I/O CTSC#

GPIO9

CTSC#

I2C_SCK

EIRQ0

GPIO9

PIC_DBG_DATA_IN

EIRQ0 - Reserved on wireless 
variant

13 I/O DSRC#

GPIO10

DSRC#

QDCI

EIRQ1

GPIO10

PIC_DBG_CLK

14 I/O RXDC

GPIO11

RXDC

DMA1_DP

EIRQ2

GPIO11

SPI_RXboot

X2 pin 

number 

Type Module Functionality I/O Multiplexing Comments
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15 I/O RIC#

RXCLKC

GPIO12

RIC# 

RXCLKC

I2C_SDA

RST_DONE

GPIO12

SPI_CLK

When booting, NS9215 RIC# 
signal is default configured as 
Output, RST_DONE. To 
avoid input/output conflicts, 
put a series resistor on this 
signal if necessary. 

16 I/O RTSC#

RXCLKC

GPIO13

RTSC#

QDCQ

Ext Timer Event Out Ch 9

GPIO13

SPI_CLKboot

17 I/O DTRC#

TXCLKC

GPIO14

DTRC# 

TXCLKC

DMA1_REQ

PIC_0_CAN_RXD

GPIO14

SPI_TXDboot

18 I/O TXDC

GPIO15

TXDC

Timer9_In

PIC_0_CAN_TXD

GPIO15

SPI_ENboot

19 I/O DCDB#

GPIO51

DCDB#

PIC_0_BUS_1[8]

PIC_1_BUS_1[8]

GPIO51

20 I/O CTSB#

GPIO52

CTSB#

PIC_0_BUS_1[9]

PIC_1_BUS_1[9]

GPIO52

21 I/O DSRB#

GPIO53

DSRB#

PIC_0_BUS_1[10]

PIC_1_BUS_1[10]

GPIO53

22 I/O RXDB

GPIO54

RXDB

PIC_0_BUS_1[11]

PIC_1_BUS_1[11]

GPIO54

X2 pin 

number 

Type Module Functionality I/O Multiplexing Comments
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23 I/O RIB#

GPIO55

RIB#

PIC_0_BUS_1[12]

PIC_1_BUS_1[12]

GPIO55

24 I/O RTSB#

GPIO56

RTSB# 

RS485CTLB

PIC_0_BUS_1[13]

PIC_1_BUS_1[13]

GPIO56

25 I/O DTRB#

GPIO57

TXCLKB 

DTRB#

PIC_0_BUS_1[14]

PIC_1_BUS_1[14]

GPIO57

26 I/O TXDB

GPIO58

TXDB

PIC_0_BUS_1[15]

PIC_1_BUS_1[15]

GPIO58

27 I/O DCDD#

GPIO59

DCDD#

PIC_0_BUS_1[16]

PIC_1_BUS_1[16]

GPIO59

28 I/O CTSD#

GPIO60

CTSD#

PIC_0_BUS_1[17]

PIC_1_BUS_1[17]

GPIO60

29 I/O DSRD#

GPIO61

DSRD#

PIC_0_BUS_1[18]

PIC_1_BUS_1[18]

GPIO61

30 I/O RXDDD

GPIO62

RXDD

PIC_0_BUS_1[19]

PIC_1_BUS_1[19]

GPIO62

31 I/O RID#

GPIO63

RID#

PIC_0_BUS_1[20]

PIC_1_BUS_1[20]

GPIO63

X2 pin 

number 

Type Module Functionality I/O Multiplexing Comments
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32 I/O RTSD#

GPIO64

RTSD# 

RS485CTLD

PIC_0_BUS_1[21]

PIC_1_BUS_1[21]

GPIO64

33 I/O DTRD#

GPIO65

TXCLKD 

DTRD#

PIC_0_BUS_1[22]

PIC_1_BUS_1[22]

GPIO65

34 I/O TXDD

GPIO66

TXDD

PIC_0_BUS_1[23]

PIC_1_BUS_1[23]

GPIO66

35 I/O GPIO67 PIC_0_CLK[I]

PIC_0_CLK[0]

EIRQ3

GPIO67

36 I/O GPIO68 PIC_0_GEN_IO[0]

PIC_1_GEN_IO[0]

PIC_1_CAN_RXD

GPIO68

37 I/O GPIO69 PIC_0_GEN_IO[1]

PIC_1_GEN_IO[1]

PIC_1_CAN_TXD

GPIO69

38 I/O GPIO70 PIC_0_GEN_IO[2]

PIC_1_GEN_IO[2]

PWM0

GPIO70

39 I/O GPIO71 PIC_0_GEN_IO[3]

PIC_1_GEN_IO[3]

PWM1

GPIO71

40 I/O GPIO72 PIC_0_GEN_IO[4]

PIC_1_GEN_IO[4]

PWM2

GPIO72

X2 pin 

number 

Type Module Functionality I/O Multiplexing Comments
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41 I/O GPIO73 PIC_0_GEN_IO[5]

PIC_1_GEN_IO[5]

PWM3

GPIO73

42 I/O GPIO74 PIC_0_GEN_IO[6]

PIC_1_GEN_IO[6]

Timer0_In

GPIO74

43 I/O GPIO75 PIC_0_GEN_IO[7]

PIC_1_GEN_IO[7]

Timer1_In

GPIO75

44 I/O GPIO76 PIC_0_CTL_IO[0]

PIC_1_CTL_IO[0]

Timer2_In

GPIO76

45 I/O GPIO77 PIC_0_CTL_IO[1]

PIC_1_CTL_IO[1]

Timer3_In

GPIO77

46 I/O GPIO78 PIC_0_CTL_IO[2]

PIC_1_CTL_IO[2]

Timer4_In

GPIO78

47 I/O GPIO79 PIC_0_CTL_IO[3]

PIC_1_CTL_IO[3]

Timer5_In

GPIO79

48 I/O GPIO80 PIC_0_BUS_0[0]

PIC_1_BUS_0[0]

Timer6_In

GPIO80

49 I/O USER_BUTTON1#

GPIO81

PIC_0_BUS_0[1]

PIC_1_BUS_0[1]

Timer7_In

GPIO81

50 I/O USER_LED1#

GPIO82

PIC_0_BUS_0[2]

PIC_1_BUS_0[2]

Timer8_In

GPIO82

X2 pin 

number 

Type Module Functionality I/O Multiplexing Comments
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51 I/O GPIO83 PIC_0_BUS_0[3]

PIC_1_BUS_0[3]

Timer9_In

GPIO83

52 I/O USER_BUTTON2#

GPIO84

PIC_0_BUS_0[4]

PIC_1_BUS_0[4]

Timer0_Out

GPIO84

53 I/O USER_LED2#

GPIO85

PIC_0_BUS_0[5]

PIC_1_BUS_0[5]

Timer1_Out

GPIO85

54 I/O GPIO86 PIC_0_BUS_0[6]

PIC_1_BUS_0[6]

Timer2_Out

GPIO86

55 I/O GPIO87 PIC_0_BUS_0[7]

PIC_1_BUS_0[7]

Timer3_Out

GPIO87

56 I/O GPIO93 PIC_0_BUS_0[13]

PIC_1_BUS_0[13]

Timer9_Out

GPIO93

57 I/O GPIO94 PIC_0_BUS_0[14]

PIC_1_BUS_0[14]

QDCI

GPIO94

58 I/O GPIO95 PIC_0_BUS_0[15]

PIC_1_BUS_0[15]

QDCQ

GPIO95

59 I/O CAN0_RXD

GPIO96

PIC_0_BUS_1[0]

PIC_1_BUS_1[0]

PIC_0_CAN_RXD

GPIO96

60 I/O CAN0_TXD

GPIO97

PIC_0_BUS_1[1]

PIC_1_BUS_1[1]

PIC_0_CAN_TXD

GPIO97

X2 pin 

number 

Type Module Functionality I/O Multiplexing Comments
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61 I/O CAN1_RXD

GPIO98

PIC_0_BUS_1[2]

PIC_1_BUS_1[2]

PIC_1_CAN_RXD

GPIO98

62 I/O CAN1_TXD

GPIO99

PIC_0_BUS_1[3]

PIC_1_BUS_1[3]

PIC_1_CAN_TXD

GPIO99

63 I/O GPIO100 PIC_0_BUS_1[4]

PIC_1_BUS_1[4]

PWM4

GPIO100

64 I/O EIRQ3#

GPIO101

PIC_0_BUS_1[5]

PIC_1_BUS_1[5]

EIRQ3

GPIO101

65 I/O I2C_SCL

GPIO102

PIC_0_BUS_1[6]

PIC_1_BUS_1[6]

I2C_SCL

GPIO102

4k7 pull-up on module

66 I/O I2C_SDA

GPIO103

PIC_0_BUS_1[7]

PIC_1_BUS_1[7]

I2C_SDA

GPIO103

4k7 pull-up on module

67 I ADC_IN0 VIN0_ADC

68 I ADC_IN1 VIN1_ADC

69 I ADC_IN2 VIN2_ADC

70 I ADC_IN3 VIN3_ADC

71 I ADC_IN4 VIN4_ADC

72 I ADC_IN5 VIN5_ADC

73 I ADC_IN6 VIN6_ADC

74 I ADC_IN7 VIN7_ADC

75 P VSS_ADC Connected on module to 
AGND through 0Ù resistor

76 P VREF_ADC 100nF decoupling capacitor 
between VREF_ADC and 
VSS_ADC

77 P VDD +3.3V

X2 pin 

number 

Type Module Functionality I/O Multiplexing Comments
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Configuration 

pins — CPU

None of  t he 64 GPIO pins on connect or X2 dist urb CPU boot  st rap funct ions.  The 

boot  st rap funct ions are cont rol led by address signals.  A user can not  dist urb boot  

st rap funct ions f rom t he out side if  t he module conf igurat ion signals,  described 

below,  are correct ly conf igured.

Default module CPU configuration

The user has access t o six conf igurat ion signals:

 LITTLE#/ BIG_ ENDIAN which al lows t he user t o select  t he endianess of  t he 

module 

 OCD_EN# which al lows t he user t o act ivat e on-chip debugging

 SW_CONF [3:0]  which are reserved for t he user;  t he user sof t ware can read out  

t hese signals t hrough t he GEN ID regist er (@ 0xA090_0210). 

Configuration 

pins — Module

The Connect Core 9P 9215 Family of  modules support  t he fol lowing JTAG signals:  

TCK,  TMS,  TDI,  TDO,  TRST#,  and RTCK.  Select ion can be made bet ween ARM debug 

mode and boundary scan mode wit h t he signal OCD_EN#.

Identification of the module

In order t o make it  easier for sof t ware t o recognize a module and especial ly a 

hardware variant  of  t he module,  a specif ic bit  f ield made of  4 bit s has been 

reserved on t he module.  This bit  f ield can be read out  t hrough GEN ID regist er and 

corresponds t o A[12:9] .  These conf igurat ion signals use t he int ernal CPU pul l -up 

resist or and can be pul led down t hrough ext ernal populat ion opt ion 2k2 resist ors.

In t he same way,  3 bit s are available on t he module t o ident if y t he SDRAM 

conf igurat ion scheme.  These bit s correspond t o A[19:17] .  It  is impossible for t he 

user t o dist urb eit her t he variant  specif ic or SDRAM conf igurat ion specif ic bit s f rom 

out side.

In addit ion,  t he Connect Core 9P 9215 Family of  modules have reserved 4 bit s for 

special  plat form ident if icat ion.  This bit  f ield can be read out  t hrough GEN ID regist er 

and corresponds t o A[16:13] .  Conf igurat ion of  t hese signals is done t hrough t he 

SW_CONF pins.  SW_CONF0 is connect ed t o A13 t hrough a 2k2 series resist or,  and so on 

for t he furt her SW_CONF pins.  Therefore,  t his bit  can be set  high by leaving t he 

78 P VDD +3.3V

79 P GND

80 P GND

X2 pin 

number 

Type Module Functionality I/O Multiplexing Comments
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