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Abstract  

This technical data sheet describes the JODY -W1 series modules with 2x2 MIMO 802.11n/ac and 

dual -mode Bluetooth® 5. JODY -W1 is ideal for in -vehicle -infotainment and telematics applications 

with simultaneous use cases requiring high data rates, such as in -car hotspots, Wi -Fi display 

applications such as Apple CarPlay, or video streaming across multiple clients. Connection to a host 

processor is through PCIe, SDIO, or High -Speed U ART interfaces.  

http://www.u-blox.com/
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1  Functional description  

 Overview  

The JODY -W1 series  offers a range of c ompact module s based on the Infineon  

CYW88359 /CYW89359 (JODY -W16x) and CYW88459/ CYW89459 (JODY -W17x) , AEC-Q100 -

compliant chipset s. The modules  enable Wi -Fi, Bluetooth ®, and Bluetooth low energy communication , 

and are ideal for in -vehicle -infotainment and telematics applications with simultaneous use cases 

requiring high data rates, such as in -car hotspots, Wi -Fi display applications like Apple CarPlay, or 

video streaming across multiple clients .  

JODY -W1 modules can be operated in the following modes:  

¶ Wi -Fi 2x2 MIMO 802.11n/ac in 2.4 GHz or 5 GHz  

¶ Wi -Fi 1x1 SISO 802.11 n/ ac in 2.4 / 5 GHz real simultaneous dual band  (RSDB) 

¶ Dual -mode Bluetooth  v5, including audio  with  simultaneous  operation in both Wi -Fi modes  

JODY -W1 modules underg o extended automotive qualification testing in accordance with  ISO 

16750 -4 and are manufactured in line with ISO/TS 16949.  The modules c onnect  t o a host processor 

through  PCIe, SDIO, or High -Speed UART interfaces.   

 Applications  
Automotive  applications  

¶ In-car Access Point for internet access  

¶ In-car applications such as Apple CarPlay, Miracast , etc.  

¶ Rear-seat display  

¶ Rapid sync -n-go applications and fast content download to the vehicle  

¶ Hands -free equipment (Bluetooth)  

Industrial applications  

¶ Manufacturing floor automation, wireless control terminals and point -to -point backhaul  

¶ Machine control  

¶ Medical in -hospital applications  

¶ Security and surveillance  

¶ Outdoor conte nt distribution  

¶ Robust wireless connectivity in a broad range of industrial applications  
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 Product features  

 
Table 1: Key features of JODY -W1 series  
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 Block diagrams  

Figure 1 shows the block diagram for JODY -W163 -A, JODY -W164 -A, and JODY -W174 -A variant s. 

 

Figure 1: JODY -W163 -A, JODY -W164 -A, and JODY -W174 -A block diagram  

Table 2 shows the supported  host interfaces, antenna , and band -pass filter configurations for 

JODY -W163 -A, JODY -W164 -A, and JODY -W174 -A module variants . The modules  have two antenna 

pins :  one for 2. 4/5 GHz Wi -Fi (enables RSDB mode on a single antenna pin), and one for B luetooth and 

5 GHz Wi -Fi on some variants . 

Ordering code  Host i/f  Antenna pin configuration  Band -pass filters  

ANT0  ANT1  BPF_1 BPF_2 

JODY -W164 -03A  

JODY -W174 -03A  

PCIe 

PCIe 

5 GHz Wi -Fi and 

Bluetooth  

2.4 and 5 GHz Wi -Fi 

(RSDB) 

Non -LTE coexistence  Non -LTE coexistence  

JODY -W163 -04A  SDIO Bluetooth  2.4 and 5 GHz Wi -Fi 

(RSDB) 

Non -LTE coexistence  Non -LTE coexistence  

JODY -W164 -27A  

JODY -W164 -15A  

JODY -W174 -15A  

SDIO 

PCIe 

PCIe 

Bluetooth  2.4 and 5 GHz Wi -Fi 

(RSDB) 

LTE coexistence  Non -LTE coexistence  

JODY -W163 -13A  

JODY -W164 -13A  

JODY -W174 -12A  

JODY -W174 -13A  

SDIO 

PCIe 

PCIe 

PCIe 

5 GHz Wi -Fi and 

Bluetooth  

2.4 and 5 GHz Wi -Fi 

(RSDB) 

LTE coexistence  Non -LTE coexistence  

Table 2: Supported antenna and filter configurations for JODY -W16 3-A, JODY -W16 4-A, and JODY -W174 -A 

Ö  Module variants equipped with an LTE coexistence filter, as shown in Table 2, are recommended 

when co -located with LTE devices operating in LTE bands 7, 38, 40 or 41.  See also LTE 

Coexistence performance . 
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Figure 2 shows the block diagram for the JODY -W16 7-A module variant . 

 
Figure 2: Block diagram of JODY -W167 -A 

Table 3 shows the supported host interfaces, antenna, and band -pass filter configurations for 

JODY -W167 -A. The modules have three antenna pins :  two for 2.4/5 GHz Wi -Fi (enables 2x2 MIMO 

operation ), and one dedicated for B luetooth . 

Ordering code  Host i/f  Antenna  configuratio n Band -pass filters  

ANT0  ANT1  ANT 2 BPF_1 BPF_2 

JODY -W167 -00A  

JODY -W167 -03A  

PCIe 2.4 and 5 GHz  

Wi -Fi 

2.4 and 5 GHz  

Wi -Fi 

Bluetooth  Non -LTE 

coexistence  

Non -LTE 

coexistence  

Table 3: Supported antenna and filter configurations for JODY -W16 7-A 
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BT DEV WAKE
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 Product selection guidelines  
Wi -Fi antenna 

configuration  

Chipset  Host interface  LTE filter  Ordering code  

RSDB operation on single 

antenna  

89359  

PCIe 
P - 

- - 

SDIO 
P - 

- JODY -W163 -04A  

88359  

PCIe 
P JODY -W164 -15A  

- - 

SDIO 
P JODY -W164 -27A  

- - 

88459  PCIe 
P JODY -W174 -15A  

- - 

RSDB operation on single 

antenna, or  

2x2 MIMO 5  GHz 89359  

PCIe 
P JODY -W164 -13A  

- JODY -W164 -03A  

SDIO 
P JODY -W163 -13A  

- - 

89459  PCIe 
P JODY -W174 -13A  

- JODY -W174 -03A  

88459  PCIe 
P JODY -W174 -12A  

- - 

2x2 MIMO 2.4  GHz, or  

2x2 MIMO 5 GHz 

89359  
PCIe 

- JODY -W167 -03A  

88359  - JODY -W167 -00A  

Table 4: Selection guidelines for JODY -W1 series module variants  

 Wi -Fi operation modes  

The dual -MAC architecture of  JODY -W1 series  modules  allow  Wi -Fi operation on two fully concurrent 

1x1 (SISO) channels in RSDB configuration, or Wi -Fi operation on a single channel in 2x2 (MIMO ) 

configuration.  Dual -mode Bluetooth is supported concurrently in the Wi -Fi operation mode.  

1.6.1  RSDB single and multi -role  operation modes  

2.4 GHz band  5 GHz band  Notes  

AP AP Any channel  

P2P (GO) P2P (GO) Any channel 1 

AP STA  Any channel  

STA  AP Any channel  

P2P (GO) STA  Any channel 1 

STA  P2P (GO) Any channel 1 

AP+STA  AP Any channel. A P+STA on the same 2.4 GHz channel.  

AP AP+STA  Any channel. AP+STA on the same 5 GHz channel.  

P2P (GO) P2P (GO) + STA Any channel. P2P (GO) + STA on the same 5 GHz channel 1 

P2P (GO) + STA P2P (GO) Any channel. P2P (GO) + STA on the same 2.4 GHz channel 1 

Table 5: Supported RSDB configurations  

 
1 Autonomous GO supported for P2P (GO) 
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1.6.2  MIMO single and multi -role operation modes  

2.4 GHz band  5 GHz band  Notes  

AP  Any channel  

STA   Any channel  

P2P (GO)  Any channel 1 

P2P (GC)  Any channel  

AP+STA   Any channel. AP+STA on the same 2.4 GHz channel.  

P2P (GO)+STA   Any channel. P2P (GO)+STA on the same 2.4 GHz channel.  

P2P (GC)+STA   Any channel. P2P (GC)+STA on the same 2.4 GHz channel.  

 AP Any channel  

 STA  Any channel  

 P2P (GO) Any channel 1 

 P2P (GC) Any channel  

 AP+STA  Any channel. AP+STA on the same 5 GHz channel.  

 P2P (GO)+STA  Any channel. P2P (GO)+STA on the same 5 GHz channel.  

 P2P (GC)+STA  Any channel. P2P (GC)+STA on the same 5 GHz channel.  

Table 6: Supported MIMO configurations  

Ö  2.4  GHz 2x2 MIMO options are  only supported on JODY -W167 . The JODY -W163 , JODY -W164 , 

and JODY -W174  variants support ing  5 GHz 2x2 MIMO  options are described in  Table 2. 

 Supported features  

1.7.1  Wi -Fi Features  

¶ Wi -Fi standards:  

o IEEE 802.11a/b/g/n/ac/e/i/v/w/h 2 in station and access point modes  

o IEEE 802.11d/u in station mode only  

¶ IEEE 802.11ac Wave -1 (JODY -W16 x) and Wave -2 (JODY -W17 x) compliant  

¶ Simultaneous client and access point operation (up to 10 clients supported in total)  

¶ Supports Wi -Fi direct/P2P mode  

¶ IEEE 802.11ac 2x2 antenna configuration  

¶ IEEE 802.11 PHY data rates up to 866 Mbps  

¶ WPA /WPA2 , WAPI STA, AES, TKIP security features  

¶ WPA/WPA2 Enterprise 802.1X  

¶ WPA3 support (JODY -W174)  

¶ Wi -Fi channels:  2.4 GHz: 1µ13 , 5 GHz: 36µ165    

¶ RSDB mod e 

¶ SU-MIMO configurations , JODY-W174: MU -MIMO in STA mode  

¶ SDIO 3.0 or PCIe 3.0 (Gen1 speed ) host interface for Wi -Fi. 

1.7.2  Bluetooth f eatures  

¶ Bluetooth Low Energy and Classic Bluetooth v2.1+EDR over high -speed UART interface  

¶ JODY -W16 x: Bluetooth v 5.0 specification compliant with v 4.2 feature  level support  

¶ JODY -W17 x: Bluetooth v5.1 , including LE-2Mbps, LE -Long Range, LE -Advertising Extensions  

¶ PCM / I2S interface for voice applications  

 

 
2 JODY -W1 has not been certified to operate as DFS master. DFS master operation in RSDB mode  is only suppor ted on JODY -

W174 . 
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1.7.3  General product features  

¶ Driver support for Linux 3.x/4.x /5.x  

¶ Low -pow er and sleep modes for Bluetooth and Wi -Fi core  

¶ Coexistence arbitration for Wi -Fi/Bluetooth/LE operation  

¶ Variants with dedicated high -performance  Wi -Fi/LTE coexistence filter available  

¶ Small footprint (19.8 mm x 13.8 mm), LGA package  

¶ Automotive qualification test ing  (climatic, mechanical, and operating life tests) in accord ance 

with  ISO 16750 -4 

1.7.4  Compliance  

¶ RoHS compliant  

¶ Radio type approvals for Europe, USA , and Canada  

Ö  Additional country certifications on inquiry  

1.7.5  Reserved MAC addresses  

The JODY -W1 series  has four unique consecutive MAC addresses reserved for each module . The first 

two addresses are stored in the configuration during production. The first MAC address is used for 

Bluetooth communication and the second MAC address is used as the primary address for Wi -Fi 

communication. The Data matrix code displayed on  the pro duct label includes the Bluetooth MAC 

address . The remaining two MAC addresses are not used in the manufacturing configuration but are 

reserved for use with the module.  See also Product labeling . 

MAC address  Assignment  Last two bits of MAC address  Example  

Module1, address 1  Bluetooth  0b00  D4:CA:6E:44:00:04   

Module1, address 2  Wi -Fi 0b01  D4:CA:6E:44:00:05  

Module1, address 3  (free for use)  0b10  D4:CA:6E:44:00:06  

Module1, address 4  (free for use)  0b11  D4:CA:6E:44:00:07  

    

Module2, address 1  Bluetooth  0b00  D4:CA:6E:44:00:0 8  

Module2, address 2  Wi -Fi 0b01  D4:CA:6E:44:00:09  

Module2, address 3  (free for use)  0b10  D4:CA:6E:44:00:0A  

Module2, address 4  (free for use)  0b11  D4:CA:6E:44:00:0B  

Table 7: MAC address assignment  
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2  Interfaces  

 Host interface  configuration  

J ODY-W1 uses pins 6, 7, and 8 to accommodate the  host interface configuration input that sets  the 

desired operation after module reset. To configure the se pins for a specific operation al mode, the 

input  must be connected to ground using  pull -down 10 kÝ (or less ) resistor . No external circuitry is 

required to set a configuration pin to high logical level.  

Although e xternal reset is not a prerequisite for correct  operation , the host controller can reset the 

module through WL_EN  / BT_EN (active high) to correct any abnormal module b ehavior .  

Depending on the module variant, either SDIO or PCIe Wi -Fi host interface must be used:  

PCIe enable  

Pin 6 

SDIO disable  

Pin 7 

SDIO VDD select  

Pin 8 

VIO_SD supply  

Pin 4 

Wi -Fi interface  

1 1 1 3.3 V or 1.8 V  PCIe 

0 0 1 1.8 V  SDIO 1.8 V  

0 0 0 3.3 V  SDIO 3.3 V  

Table 8: Module host interface configuration  

× Depending on the variant, JODY -W1 series modules support either SDIO or PCIe host interface s. 

The host interface configuration must be selected accordingly , as shown in  Table 8. See also  

Table 2 and Table 3.  

 

 SDIO interface  

The SDIO device interface conforms to the industry standard SDIO 3.0 specification  that supports 

UHS-I bus speed  up to 104 MByte/s . It allows host controller s to access the Wi -Fi functions of 

JODY -W1 series modules , using the SDIO bus protocol . The interface supports 4 -bit SDIO transfer 

mode at the full clock range of 0 to 208 MHz.  

The interface supports the following modes:  

¶ Default speed and High speed modes  

¶ SDR12, SDR25, SDR50 modes (up to 100 MHz) (1.8 V)  

¶ SDR104 mode (208 MHz) (1.8 V)  

¶ DDR50 mode (50 MHz) (1.8 V)   
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2.2.1  Default  speed and High speed modes  

  
Figure 3: SDIO Protocol timing diagram  - Default speed mode (3.3 V)  

 

Figure 4: SDIO Protocol timing diagram µ High speed mode (3.3 V)  

Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

f PP Clock frequency µ Data Transfer Mode  Normal  0 - 25  MHz  

  High speed  0 - 50  MHz  

f OD Clock frequency µ Identification Mode  Normal  0  400  kHz  

  High speed  0 - 400  kHz  

t WL  Clock low time  Normal  10  - - ns  

  High speed  7 - - ns  

t WH Clock high time  Normal  10  - - ns  

  High speed  7 - - ns  

t TLH  Clock rise time  Normal  - - 10  ns  

  High speed  - - 3 ns  

t THL  Clock low time  Normal  - - 10  ns  

  High speed  - - 3 ns  

t ISU Input setup time  Normal  5 - - ns  

  High speed  6 - - ns  

t IH Input hold time  Normal  5 - - ns  

  High speed  2 - - ns  

t ODLY Output delay time  µ Data Transfer Mode  Normal  0 - 14  ns  

  High speed  - - 14  ns  

t ODLY Identification Mode  Normal  0 - 50  ns  

t ODLY Output delay time CL Ò 40 pF (1 card)  Normal  0 - 14  ns  

t OH Output hold time   High speed  2.5  - - ns  

CL Total system capacitance (each line)  High speed  0 - 40  pF 

Table 9: SDIO t iming data µ Default speed, High speed modes (3.3 V)  

SDIO_CLK

INPUT

OUTPUT

fPP

tTHL

tWL tWH

tTLH

tODLY

(max)

tODLY

(min)

tISU tIH

SDIO_CLK

INPUT

OUTPUT

fPP

tTHL

tWL tWH

tTLH

tODLY tOH

tISU tIH

50% VCC
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2.2.2  SDR12, SDR25, SDR50 Modes (up to 100 MHz) (1.8 V)  

 
Figure 5: SDIO protocol timing diagram µ SDR12, SDR25, SDR50 modes (up to 100 MHz) (1.8 V)  

Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

f PP Clock frequency  SDR12  0 - 25  MHz  

  SDR25  0 - 50  MHz  

  SDR50  0 - 100  MHz  

t IS Input setup time  SDR12/25/50  3 - - ns  

       

t IH Input hold time  SDR12/25/50  0.8  - - ns  

t CLK  Clock time  SDR12/25/50  10  - 40  ns  

- Clock duty  SDR12/25/50  30   70  % 

t CR,  t CF,  Rise time, fall time  

TCR, TCF < 2 ns (max) at 100 MHz  

CCARD = 10 pF  

SDR12/25/50   - 0.2*T CLK  ns  

t ODLY Output delay time  

CL Ò 30 pF  

SDR12/25  - - 14  ns  

  SDR50  -  7.5   

t OH Output hold time  

CL = 15 pF  

SDR12/25/50  1.5  - - ns  

Table 10 : SDIO Timing data µ SDR12, SDR25, SDR50 modes (up to 100 MHz) (1.8 V)  

2.2.3  SDR104 mode (208 MHz) (1.8 V)  

 
Figure 6: SDIO Protocol timing diagram µ SDR104 mode (208 MHz)  

Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

f PP Clock frequency  SDR104  0 - 208  MHz  

T IS Input setup time  SDR104  1.4  - - ns  

T IH Input hold time  SDR104  0.8  - - ns  

SDIO_CLK

INPUT

OUTPUT

           fPP

tCF tCR

tODLY tOH

tIS tIH

50% VCC

TCLK

SDIO_CLK

INPUT

OUTPUT

           fPP

tCF tCR

tOP tODW

tIS tIH

50% VCC

TCLK
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Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

TCLK Clock time  SDR104  4.8  - - ns  

t CR,  t CF,  Rise time, fall time  

TCR, TCF < 0.96 ns (max) at 208 MHz  

CCARD = 10 pF  

SDR104   - 0.2*T CLK  ns  

TOP Card output phase  SDR104  0 - 2 UI 

dT OP Delay variation due to temperature change after 

tuning  

SDR104  -350   +1550  ps  

TODW  Output timing of variable data window  SDR104  0.6  - - UI 

Table 11 : SDIO Timing data µ SDR104 mode (208 MHz)  

2.2.4  DDR50 mode (50 MHz) (1.8 V)  

 
Figure 7: SDIO CMD Timing diagram µ DDR50 mode (50 MHz)  

 
Figure 8: SDIO DAT[3:0] timing diagram µ DDR50 mode (50 MHz)  

Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

Clock  

TCLK Clock time  

50 MHz (max) between rising edges  

DDR50 20  - - ns  

t CR,  t CF,  Rise time, fall time  

TCR, TCF < 4.00 ns (max) at 50 MHz  

CCARD = 10 pF  

DDR50  - - 0.2*T CLK  ns  

Clock D uty   DDR50  45  - 55  % 

CMD Input (referenced to clock rising edge)  

t IS Input setup time  

CCARD Ò 10 pF (1 card)  

DDR50  6 - - ns  

t IH Input hold time  

CCARD Ò 10 pF (1 card)  

DDR50  0.8  - - ns  

CMD Output (referenced to clock rising edge)  

SDIO_CLK

CMD INPUT

CMD OUTPUT

           fPP

tCF tCR

tODLY tOHLD

tIS tIH

50% VCC

TCLK

SDIO_CLK

DAT INPUT

fPP

tCF tCR

tISU2x

50% VCC

TCLK

DAT OUTPUT

tIH2x

tISU2x

tIH2x

tODLY2x

(min)

tODLY2x

(max)

tODLY2x

(min)

tODLY2x

(max)
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Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

t ODLY Output delay time during data transfer mode C L 

Ò 30 pF (1 card)  

DDR50  - - 13.7  ns  

t OHLD Output hold time  

CL Ó 15 pF (1 card)  

DDR50  1.5  - - ns  

DAT[3:0] Input (referenced to clock rising and falling edges)  

t IS2x Input setup time  

CCARD Ò 10 pF (1 card)  

DDR50  3   ns  

t IH2x Input hold time  

CCARD Ò 10 pF (1 card)  

DDR50  0.8    ns  

DAT[3:0] Output (referenced to clock rising and falling edges)  

t ODLY2x (max)  Output delay time during data transfer mode C L 

Ò 25 pF (1 card)  

DDR50    7.5  ns  

t ODLY2x (min)  Output hold time  

CL Ó 15 pF (1 card)  

DDR50  1.5    ns  

Table 12 : SDIO t iming data µ DDR50 mode (50 MHz)  

 PCI Express interface  

The PCI Express interface complies with the PCIe v3.0 standard at Gen1 speed and allo ws a host 

controller using the PCIe bus protocol to access Wi -Fi functionality of the JODY -W1 series modules. 

The following table shows the parameters for the PCI Express interface.  

Parameter  Symbol  Comments  Min.        Typ  Max.  Unit s 

General  

Baud rate  BPS - - 2.5  - Gbaud  

Reference clock 

amplitude  

Vref  LVPECL,  

AC coupled  

1 - - V 

Receiver  

Differential termination  ZRX-DIFF-DC Differential termination  80  100  120  Ý 

DC impedance  ZRX-DC DC common -mode impedance  40  50  60  Ý 

Power down 

termination (POS)  

ZRX-HIGH-IMP -DC-POS Power -down or RESET high 

impedance  

100  k  - - Ý 

Power down 

termination (NEG)  

ZRX-HIGH-IMP -DC-NEG Power -down or RESET high 

impedance  

1 k - - Ý 

Input voltage  VRX-DIFFp -p AC coupled, differential p -p 175  - - mV  

Jitter tolerance  TRX-EYE Minimum receiver eye width  0.4  - - UI 

Differential return loss  RLRX-DIFF Differential return loss  10  - - dB 

Common -mode return 

loss  

RLRX-CM  Common -mode return loss  6 - - dB 

Unexpected electrical 

idle enter detect 

threshold integration 

time  

TRX-IDEL-DET-DIFF-

ENTERTIME  

An unexpected electrical idle 

must be recognized no longer 

than this time to signal an 

unexpected idle condition  

- - 10  ms  

Signal detect threshold  VRX-IDLE-DET-DIFFp -p Electrical idle detect threshold  65  - 175  mV  

Transmitter  

Output voltage  VTX -DIFFp -p Differential p -p, 

programmable in 16 steps  

0.8  - 1200  mV  

Output voltage rise 

time  

VTX -RISE 20% to 80%  0.125  

(2.5 GT/s)  

0.15  

(5 GT/s)  

- 

 

- 

- 

 

- 

UI 

Output voltage fall time  VTX -FALL  80% to 20%  0.125  - - UI 
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Parameter  Symbol  Comments  Min.        Typ  Max.  Unit s 

(2.5 GT/s)  

0.15  

(5 GT/s)  

 

- 

 

- 

RX detection voltage 

swing  

VTX -RCV-DETECT The amount of voltage change 

allowed during receiver 

detection  

- - 600  mV  

TX AC peak common -

mode voltage (5  GT/s)  

VTX -CM-AC-PP TX AC common mode voltage 

(2.5  GT/s)  

- - 100  mV  

TX AC peak common -

mode voltage (2.5  GT/s)  

VTX -CM-AC-P TX AC common mode voltage 

(5 GT/s)  

- - 20  mV  

Absolute delta of DC 

common -mode voltage 

during L0 and electrical 

idle  

VTX -CM-DC-ACTIVE -

IDLE-DELTA  

Absolute delta of DC common -

mode voltage during L0 and 

electrical idle  

0 - 100  mV  

Absolute delta of DC 

common -mode voltage 

between D+ and D - 

VTX -CM-DC-LINE -DELTA  DC offset between D+ and D - 0 - 25  mV  

Electrical idle 

differential peak output 

voltage  

VTX -IDLE-DIFF-AC-p Peak-to -peak voltage  0 - 20  mV  

TX short circuit current  ITX-SHORT  Current limit when TX output 

is shorted to ground  

- - 90  mA  

DC differential TX 

termination  

ZTX -DIFF-DC Low impedance defined during 

signaling (parameter is 

captured for 5.0  GHz by RLTX -

DIFF)  

80  - 120  Ý 

Differential return loss  RLTX -DIFF Differential return loss  10 (min) 

for 0.05: 

1.25 GHz  

- - dB 

Common -mode return 

loss  

RLTX -CM  Common -mode return loss  6 - - dB 

TX eye width  TTX -EYE Minimum TX eye width  0.75  - - UI 

Table 13 : PCI Express interface parameters  

 High Speed UART interface  

JODY -W1 series  modules support a high speed Universal Asynchronous Receiver/Transmitter 

(UART) interface that complies  with the industry standard 16550 specification. The main features of 

the UART interface are:  

¶ 1040 -bytes receive and transmit FIFO  

¶ Automatic baud rate d etection  

¶ Bluetooth standard compliant 4 -wire HCI UART interface  

¶ 2 pins for transmit and receive operations  

¶ 2 flow control pins  

¶ Interrupt triggers for low -power, high throughput operation  

¶ High throughput (4 Mbps)  
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Baud rate      

9600  115200 (default)  1000000  2100000  4000000  

19200  230400  1382400  2764800   

38400  460800  1500000  3000000   

57600  500000  1843200  3250000   

76800  921600  2000000  3692300   

Table 14 : Supported UART Baud rates  

 
Figure 9: UART Timing  

Reference  Characteristic  Min.        Typ  Max.  Unit s 

1 Delay time, BT_UART_CTS low to BT_UART_TX valid  - - 1.5  Bit period  

2 Setup time, BT_UART_CTS high before midpoint of stop bit  - - 0.5  Bit period  

3 Delay time, midpoint of stop bit to BT_UART_RTS high  - - 0.5  Bit period  

Table 15 : UART Timing Specification  

 PCM Interface  

JODY -W1 series  modules include a Pulse Code Modulation (PCM) interface that supports : 

¶ Master or slave mode  

¶ PCM bit width size of 8 bits or 16 bits  

¶ Up to 16 slots with configurable bit width and start positions  

¶ Short frame and long frame synchronization  

¶ Burst PCM mode  

The PCM pins of JODY -W1 series modules can be configured to either PCM or  I2S interface through 

HCI commands. For pin mapping information, see also I2S interface .  
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2.5.1  PCM Interface specifications  

 
Figure 10 : PCM t im ing specification µ short frame sync ., master mode   

Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

1 PCM clock frequency  - - - 12  MHz  

2 PCM bit clock LOW  - 41  - - ns  

3 PCM bit clock HIGH  - 41  - - ns  

4 PCM_SYNC delay  - 0 - 25  ns  

5 PCM_OUT delay  - 0 - 25  ns  

6 PCM_IN setup  - 8 - - ns  

7 PCM_IN hold  - 8 - - ns  

8 Delay from rising edge of PCM_CLK during last bit 

period to PCM_OUT becoming high impedance  

- 0 - 25  ns  

Table 16 : PCM t iming specification µ short frame sync ., master mode   
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Figure 11 : PCM Timing specification µ short frame sync ., slave mode  

Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

1 PCM clock frequency  - - - 12  MHz  

2 PCM bit clock LOW  - 41  - - ns  

3 PCM bit clock HIGH  - 41  - - ns  

4 PCM_SYNC setup  - 8 - - ns  

5 PCM_SYNC hold   8 - - ns  

6 PCM_OUT delay  - 0 - 25  ns  

7 PCM_IN setup  - 8 - - ns  

8 PCM_IN hold  - 8 - - ns  

9 Delay from rising edge of PCM_CLK 

during last bit period to PCM_OUT 

becoming high impedance  

- 0 - 25  ns  

Table 17 : PCM Timing specification µ short frame sync ., slave mode  

 
Figure 12 : PCM t iming specification µ long frame sync ., master mode  
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Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

1 PCM clock frequency  - - - 12  MHz  

2 PCM bit clock LOW  - 41  - - ns  

3 PCM bit clock HIGH  - 41  - - ns  

4 PCM_SYNC delay  - 0 - 25  ns  

5 PCM_OUT delay  - 0 - 25  ns  

6 PCM_IN setup  - 8 - - ns  

7 PCM_IN hold  - 8 - - ns  

8 Delay from rising edge of PCM_CLK 

during last bit period to PCM_OUT 

becoming high impedance  

- 0 - 25  ns  

Table 18 : PCM t iming specification µ long frame sync ., master mode  

 
Figure 13 : PCM t iming specification µ long frame sync ., slave mode  

Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

1 PCM clock frequency  - - - 12  MHz  

2 PCM bit clock LOW  - 41  - - ns  

3 PCM bit clock HIGH  - 41  - - ns  

4 PCM_SYNC setup  - 8 - - ns  

5 PCM_SYNC hold   8 - - ns  

6 PCM_OUT delay  - 0 - 25  ns  

7 PCM_IN setup  - 8 - - ns  

8 PCM_IN hold  - 8 - - ns  

9 Delay from rising edge of PCM_CLK 

during last bit period to PCM_OUT 

becoming high impedance  

- 0 - 25  ns  

Table 19 : PCM timing specification µ long frame sync ., slave mode
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Figure 14 : PCM burst mode timing specification µ short f rame sync ., receiver only  

Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

1 PCM clock frequency  - - - 24  MHz  

2 PCM bit clock LOW  - 20.8  - - ns  

3 PCM bit clock HIGH  - 20.8  - - ns  

4 PCM_SYNC setup  - 8 - - ns  

5 PCM_SYNC hold   8 - - ns  

6 PCM_IN setup  - 8 - - ns  

7 PCM_IN hold  - 8 - - ns  

Table 20 : PCM burst mode timing specification µ short frame sync ., receiver only  

 
Figure 15 : PCM burst mode timing specification µ long frame sync ., receiver only  

Symbol  Parameter  Condition  Min.        Typ  Max.  Unit s 

1 PCM clock frequency  - - - 24  MHz  

2 PCM bit clock LOW  - 20.8  - - ns  

3 PCM bit clock HIGH  - 20.8  - - ns  

4 PCM_SYNC setup  - 8 - - ns  

5 PCM_SYNC hold   8 - - ns  

6 PCM_IN setup  - 8 - - ns  

7 PCM_IN hold  - 8 - - ns  

Table 21 : PCM burst mode timing specification µ long frame sync ., receiver only  
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 I2S i nterface  

JODY -W1 series  modules support an I2S interface that provides clock rate in master mode 1.536 MHz 

(32 bits per frame)  or 2.400 MHz (50 bits per frame).  

This interface is addressable over the PCM pins, which can be routed to the  I2S interface through HCI 

commands. The following  I2S signals are mapped with the PCM pins:  

¶ PCM_CLK   I2S clock, can be master (output) or slave (input)  

¶ PCM_SYNC  I2S WS, can be master (output) or slave (input)  

¶ PCM_OUT   I2S data output  

¶ PCM_IN   I2S data input  

2.6.1  I2S  interface specifications  

 
Figure 16 : I2S  t ransmitter timing  

 
Figure 17 : I2S  receiver timing  
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Parameter  Transmitter  Receiver  Notes  

Lower l imit  Upper l imit  Lower l imit  Upper l imit   

Min.  Max.  Min.  Max.  Min.  Max.  Min.  Max.   

Clock Period T  T tr  - - - T r - - - a 

Master Mode: Clock generated by transmitter or receiver  

HIGH t HC 0.35T tr  - - - 0.35T tr  - - - b 

LOW t LC  0.35T tr  - - - 0.35T tr  - - - b 

Slave Mode: Clock accepted by transmitter or receiver  

HIGH t HC - 0.35T tr  - - - 0.35T tr  - - c 

LOW t LC  - 0.35T tr  - - - 0.35T tr  - - c 

Rise time t RC - - 0.15T tr  - - - - - d 

Transceiver  

Delay t dtr  - - - 0.8 T  - - - - e 

Hold time t htr  0 - - - - - - - d 

Receiver  

Setup time t sr - - - - - 0.2T r  - - f  

Hold time t hr  - - - - - 0 - - f  

Table 22 : Timing for  I2S t ransmitters and receivers  

a. The system clock period T must be greater than T tr  and T r because both the transmitter and 

receiver must  be able to handle the data transfer rate.  

b.  At all data rates in master mode, the transmitter or receiver generates a clock sig nal with a fixed 

mark/space ratio. For this reason, t HC and t LC are specified with respect to T.  

c. In slave mode, the transmitter and receiver need a clock signal with minimum HIGH and LOW 

periods so that they can detect the signal. So long as the minimum pe riods are greater than 

0.35T r, any clock that meets the requirements can be used.  

d.  Because the delay (t dtr ) and the maximum transmitter speed (defined by T tr ) are related, a fast 

transmitter driven by a slow clock edge can result in t dtr  not exceeding t RC which means t htr  

becomes zero or negative. Therefore, the transmitter has to guarantee that t htr  is greater than or 

equal to zero, so long as the clock rise -time t RC is not more than t RCmax , where t RCmax  is not less than 

0.15T tr . 

e. To allow data to be clocked  out on a falling edge, the delay is specified with respect to the rising 

edge of the clock signal and T, always giving the receiver sufficient setup time.  

f.  The data setup and hold time must not be less than the specified receiver setup and hold time.  

 LTE coexistence interface  

For optimal performance, an external , co-located , wireless device can be used to manage wireless 

medium sharing. 3 JODY -W1 supports an external UART handshake interface to enable signaling 

between the module and the external device.  

 

 
3 External coexistence interface is not supported in current firmware.  
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3  Pin definition  

 Pin description   

 
Figure 18 : Pin assignment (top view)  

No . Name  Pin t ype Descripti on Power supply 

domain  

1 GND Ground  Ground   

2 VBAT  Power  3.2 V < VBAT < 4.8 V   

3 VIO Power  VIO Supply (1.8  V or 3.3  V)  

4 VIO_SD Power  VIO Supply (1.8  V or 3.3  V) for SDIO and PCIe Out -of -Band signals   

5 GND Ground  Ground   

6 PCIE_EN I See Table 8 for Host Interface selection  VIO 

7 SD_DES I See Table 8 for Host Interface selection  VIO 

8 SD_VDD_SEL I See Table 8 for Host Interface selection  VIO 

9 WL_DEV_WAKE  I Wi -Fi device wake -up signal.  

Asserted: Wi -Fi device must wake -up or remain awake  

VIO 

   
























































