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1 Modem Interfaces

This document applies to the following Popoto Modem products:

• PMM4511-00: PMM4511 OEMModem, Standard Voltage Input Range

• PMM4511WV-00: PMM4511 OEMModem, Wide Voltage Input Range

Figure 1.1: PMM4511WV-00 OEMModem
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Figure 1.2: Top Connector Locations

Figure 1.3: Bottom Connector Locations
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1.1 Power Input Interface
1.1.1 Overview

The Power Input Interface is a single connector available to provide power to
the board.

1.1.2 Electrical Connections

Figure 1.4 shows the electrical connections for the the Power Input Interface.
Pins labeled V_BATT (pin 2) and GND (pin 1) provide power to the OEM

board.

• PMM4511-00: Allowable voltage range is 14-40 V, with nominal expected
voltage of 24 V.

• PMM4511WV-00: Allowable voltage range is 8.5-40 V, with nominal ex-
pected voltage of 24 V.

Please refer to Figure 1.3 for the physical location of the interface connec-
tor on the OEMModem.

Figure 1.4: Power Input Interface Schematic connections

Table 1.1: Power Input Interface Electrical Pinout

Pin Number I/O Pin Name Notes

1 P GND Board Ground

2 P V_BATT PMM4511-00: 14-40 V, nominal 24 V
PMM4511WV-00: 8.5-40 V, nominal 24 V

1.1.3 Hardware Components

ThePower Input Interface is connected tousing aMolexMicro-Fit 3.0 connec-
tor (P/N 0436450200) or equivalent. This connector is sold as a shell plus dis-
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crete pins. While Molex producesmany different pins for use with the Micro-
Fit 3.0 series, the best pins for use with the Power Input Interface are Molex
part number 0462355001. These pins are gold plated, rated for 250 mating
cycles, and have a low insertion force. They are suitable for use with 20-24
AWG wire. These pins can be crimped using one of Molex hand crimp tools
such as the 0638190000. Alternately, if the expense of the crimp tool is cost-
prohibitive for small prototype or limited production runs, pre-crimpedwires
are available from suppliers such as Digikey.

Figure 1.5: Power Input Interface User-Side Molex Connector

Table 1.2: Power Input Interface Components and Part Numbers

Part Number Manufacturer Description

0436450200 Molex Micro-Fit 3.0 2 position connector recepta-
cle, 3.0 mm pitch

0462355001 Molex Micro-Fit 3.0 20-24 AWGgold plated, lubri-
cated sockets

0638190000 Molex Micro-Fit 3.0 Hand Crimp tool
2147611215 Molex Pre-crimped Micro-Fit 3.0 lead - 450mm

length

1.1.4 Mating Cable Notes

• 20 AWGwire gauge is preferred to reduce power losses duringmodemop-
eration.

• Interface should only be attached / detached while power is disconnected
from the OEMModem to avoid electrical damage.

Popoto Modem by delResearch LLC Page 7
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1.2 RS-422 Interface
1.2.1 Overview

The RS-422 Interface is a single connector available to provide the two differ-
ential pairs required to enable full-duplex RS-422 on the OEMmodem.

1.2.2 Electrical Connections

Figure 1.6 shows the electrical connections for the the RS-422 Interface. All
signal directions are relative to the OEMModem.

Please refer to Figure 1.2 for the physical location of the interface connec-
tor on the OEMModem.

Figure 1.6: RS-422 Schematic connections

Table 1.3: RS-422 Electrical Pinout

Pin Number I/O Pin Name Notes

1 O RS-422 TX+ RS-422 Transmit Positive
2 O RS-422 TX- RS-422 Transmit Negative
3 I RS-422 RX+ RS-422 Receive Positive
4 I RS-422 RX- RS-422 Receive Negative

1.2.3 Hardware Components

The RS-422 Interface is connected to using aMolex PicoBlade connector (P/N
0510210400) or equivalent. This connector is sold as a shell plus discrete pins.
While Molex produces several different pins for use with the PicoBlade se-
ries, the best pins for use with the RS-422 Interface are Molex part number
0500798000. They are suitable for use with 26-28 AWG wire. These pins can
be crimped using one of Molex hand crimp tools such as the 2002181900.
Alternately, if the expense of the crimp tool is cost-prohibitive for small pro-
totype or limited production runs, pre-crimped wires are available from sup-
pliers such as Digikey.

Popoto Modem by delResearch LLC Page 8
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Figure 1.7: RS-422 Interface User-Side Molex Connector

Table 1.4: RS-422 Interface Components and Part Numbers

Part Number Manufacturer Description

0510210400 Molex PicoBlade 4 position connector recepta-
cle, 1.25 mm pitch

0500798000 Molex PicoBlade 26-28 AWG sockets
2002181900 Molex PicoBlade Hand Crimp tool
2149202211 Molex Pre-crimped PicoBlade lead - 75mm

length

1.2.4 Mating Cable Notes

• NOTE: If using RS-422 Interface, it is important that any mating cables uti-
lize twisted-pair wiring for pins 1/2 and 3/4.

• Interface should only be attached / detached while power is disconnected
from the OEMModem to avoid electrical damage.
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1.3 RS-232 Interface
1.3.1 Overview

The RS-232 Interface is a single connector available to provide the two signals
required to enable full-duplex RS-232 on the OEMmodem.

1.3.2 Electrical Connections

Figure 1.8 shows the electrical connections for the the RS-232 Interface. All
signal directions are relative to the OEMModem.

Please refer to Figure 1.2 for the physical location of the interface connec-
tor on the OEMModem.

Figure 1.8: RS-232 Schematic connections

Table 1.5: RS-232 Electrical Pinout

Pin Number I/O Pin Name Notes

1 I RS-232 RX RS-232 Receive
2 O RS-232 TX RS-232 Transmit
3 I RS232_INT_EXT Used for general purpose digital input or

1PPS. +1.8V to +5V logic-level.
4 - NC No Connection on Modem

1.3.3 Hardware Components

The RS-232 Interface is connected to using aMolex PicoBlade connector (P/N
0510210400) or equivalent. This connector is sold as a shell plus discrete pins.
While Molex produces several different pins for use with the PicoBlade se-
ries, the best pins for use with the RS-232 Interface are Molex part number
0500798000. They are suitable for use with 26-28 AWG wire. These pins can
be crimped using one of Molex hand crimp tools such as the 2002181900.
Alternately, if the expense of the crimp tool is cost-prohibitive for small pro-
totype or limited production runs, pre-crimped wires are available from sup-
pliers such as Digikey.
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Figure 1.9: RS-232 Interface User-Side Molex Connector

Table 1.6: RS-232 Interface Components and Part Numbers

Part Number Manufacturer Description

0510210400 Molex PicoBlade 4 position connector recepta-
cle, 1.25 mm pitch

0500798000 Molex PicoBlade 26-28 AWG sockets
2002181900 Molex PicoBlade Hand Crimp tool
2149202211 Molex Pre-crimped PicoBlade lead - 75mm

length

1.3.4 Mating Cable Notes

• Interface should only be attached / detached while power is disconnected
from the OEMModem to avoid electrical damage.

1.4 Ethernet Interface

1.4.1 Overview

The Ethernet Interface is a single connector available to provide the two dif-
ferential pairs required to enable 10/100 Mbps Ethernet on the OEMmodem.

1.4.2 Electrical Connections

Figure 1.10 shows the electrical connections for the the Ethernet Interface. All
signal directions are relative to the OEMModem.

Please refer to Figure 1.2 for the physical location of the interface connec-
tor on the OEMModem.
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Figure 1.10: Ethernet Schematic connections

Table 1.7: Ethernet Electrical Pinout

Pin Number I/O Pin Name Notes

1 O ENET_DP0_P T568A: Green &White
T568B: Orange &White

2 O ENET_DP0_N T568A: Green
T568B: Orange

3 I ENET_DP1_P T568A: Orange &White
T568B: Green &White

4 I ENET_DP1_N T568A: Orange
T568B: Green

1.4.3 Hardware Components

The Ethernet Interface is connected to using a Molex PicoBlade connector
(P/N 0510210400) or equivalent. This connector is sold as a shell plus discrete
pins. While Molex produces several different pins for use with the PicoBlade
series, the best pins for use with the Ethernet Interface are Molex part num-
ber 0500798000. They are suitable for use with 26-28 AWG wire. These pins
can be crimped using one of Molex hand crimp tools such as the 2002181900.
Alternately, if the expense of the crimp tool is cost-prohibitive for small pro-
totype or limited production runs, pre-crimped wires are available from sup-
pliers such as Digikey.

Figure 1.11: Ethernet Interface User-Side Molex Connector

Popoto Modem by delResearch LLC Page 12

http://www.digikey.com


PMM4511 OEMModem ICD

Table 1.8: Ethernet Interface Components and Part Numbers

Part Number Manufacturer Description

0510210400 Molex PicoBlade 4 position connector recepta-
cle, 1.25 mm pitch

0500798000 Molex PicoBlade 26-28 AWG sockets
2002181900 Molex PicoBlade Hand Crimp tool
2149202211 Molex Pre-crimped PicoBlade lead - 75mm

length

1.4.4 Mating Cable Notes

• NOTE: If using Ethernet interface, it is important that any mating cables
utilize twisted-pair wiring (100 ohm differential impedance ideally) for
pins 1/2 and 3/4.

• Interface should only be attached / detached while power is disconnected
from the OEMModem to avoid electrical damage.

1.5 Power Switch Interface
1.5.1 Overview

The Power Switch Interface is a single connector available to enable GPIO
powerdown of the OEMmodem.

1.5.2 Electrical Connections

Figure 1.12 shows the electrical connections for the the Power Switch Inter-
face. All signal directions are relative to the OEMModem.

Please refer to Figure 1.2 for the physical location of the interface connec-
tor on the OEMModem.

Figure 1.12: Power Switch Schematic connections
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Table 1.9: Power Switch Electrical Pinout

Pin Number I/O Pin Name Notes

1 P VDD_3V3 +3.3V out when unit is powered up
2 I Power Switch Short to GND to power down unit. Leave

open for normal operation.
3 P GND Board GND

1.5.3 Hardware Components

The Power Switch Interface is connected to using a Molex PicoBlade con-
nector (P/N 0510210300) or equivalent. This connector is sold as a shell plus
discrete pins. While Molex produces several different pins for use with the
PicoBlade series, the best pins for use with the Power Switch Interface are
Molex part number 0500798000. They are suitable for use with 26-28 AWG
wire. These pins can be crimped using one ofMolex hand crimp tools such as
the 2002181900. Alternately, if the expenseof the crimp tool is cost-prohibitive
for small prototype or limited production runs, pre-crimped wires are avail-
able from suppliers such as Digikey.

Figure 1.13: Power Switch Interface User-Side Molex Connector

Table 1.10: Power Switch Interface Components and Part Numbers

Part Number Manufacturer Description

0510210300 Molex PicoBlade 3 position connector recepta-
cle, 1.25 mm pitch

0500798000 Molex PicoBlade 26-28 AWG sockets
2002181900 Molex PicoBlade Hand Crimp tool
2149202211 Molex Pre-crimped PicoBlade lead - 75mm

length

1.5.4 Mating Cable Notes

• Interface should only be attached / detached while power is disconnected
from the OEMModem to avoid electrical damage.

Popoto Modem by delResearch LLC Page 14
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1.6 TTL UART Interface
1.6.1 Overview

The TTL UART Interface is a single connector available to communicate with
themodemMPUvia +3.3V logic-levelUART. This interface runsbydefaultwith
UART parameters of 115200 8N1.

1.6.2 Electrical Connections

Figure 1.14 shows the electrical connections for the the TTL UART Interface.
All signal directions are relative to the OEMModem.

Please refer to Figure 1.2 for the physical location of the interface connec-
tor on the OEMModem.

Figure 1.14: TTL UART Schematic connections

Table 1.11: TTL UART Interface Electrical Pinout

Pin Number I/O Pin Name Notes

1 P VDD_3V3 +3.3V out when unit is powered up
2 I RS232_RX_EN_N Connect either to pin 1 or 3.3-5V to disable

RS-232 transceiver, which shares the same
UART

3 P GND Board GND
4 O UART2_TXD_3V3 UART Transmit (+3.3V logic-level)
5 I UART2_RXD_3V3 UART Receive (+3.3V logic-level)

1.6.3 Hardware Components

The TTL UART Interface is connected to using a Molex PicoBlade connector
(P/N 0510210500) or equivalent. This connector is sold as a shell plus discrete
pins. While Molex produces several different pins for use with the PicoBlade
series, the best pins for use with the TTL UART Interface are Molex part num-
ber 0500798000. They are suitable for use with 26-28 AWG wire. These pins
can be crimped using one of Molex hand crimp tools such as the 2002181900.
Alternately, if the expense of the crimp tool is cost-prohibitive for small pro-
totype or limited production runs, pre-crimped wires are available from sup-
pliers such as Digikey.
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Figure 1.15: TTL UART Interface User-Side Molex Connector

Table 1.12: TTL UART Interface Components and Part Numbers

Part Number Manufacturer Description

0510210500 Molex PicoBlade 5 position connector recepta-
cle, 1.25 mm pitch

0500798000 Molex PicoBlade 26-28 AWG sockets
2002181900 Molex PicoBlade Hand Crimp tool
2149202211 Molex Pre-crimped PicoBlade lead - 75mm

length

1.6.4 Mating Cable Notes

• Interface should only be attached / detached while power is disconnected
from the OEMModem to avoid electrical damage.

1.7 USB Interface
1.7.1 Overview

The USB port is a standard dual-role USB port, configured by the PopotoMo-
dem Linux operating system. This port is flexible, allowing both host and pe-
ripheral connections. If you have need to use the USB port, please contact
Popoto Modem at info@popotomodem.com.

NOTE: On OEM Modem units prior to mid-2026, the USB port is a Micro-
USBconnector. Aroundmid-2026, OEMModemswere revised touse aUSB-C
connector.

1.8 MPU Expansion Interface
1.8.1 Overview

The MPU Expansion Interface is a single connector available to communi-
cate with the modem MPU via +5V logic-level digital peripherals, including
SPI, I2C, and GPIO. All pins of this expansion header are level translated from
internal logic voltage level to +5V for robustness.

Popoto Modem by delResearch LLC Page 16
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1.8.2 Electrical Connections

Figure 1.16 shows the electrical connections for the theMPU Expansion Inter-
face. All signal directions are relative to the OEMModem.

Please refer to Figure 1.3 for the physical location of the interface connec-
tor on the OEMModem.

Figure 1.16: MPU Expansion Interface Schematic connections

Table 1.13: MPU Expansion Interface Electrical Pinout

Pin Number I/O Pin Name Notes

1 P VSYS_5V +5V out when unit is powered up
2 O ECSPI1_SCLK_5V SPI serial clock
3 I ECSPI1_MISO_5V SPI Master In Slave Out
4 O ECSPI1_MOSI_5V SPI Master Out Slave In
5 O ECSPI1_SS0_5V SPI Slave Select
6 O I2C3_SCL_5V I2C clock - maximum 400 kHz
7 IO I2C3_SDA_5V I2C data
8 O EXP0_OUT_5V General-purpose Digital Output
9 I EXP1_IN_5V General-purpose Digital Input
10 P GND Board GND
11 P VDD_3V3 +3.3V out when unit is powered up
12 P GND Board GND

NOTE: Due to the internal 5V level translators, all signals above are fixed
direction signals and cannot be modified.

1.8.3 Hardware Components

The MPU Expansion Interface is connected to using a Molex PicoBlade con-
nector (P/N 0510211200) or equivalent. This connector is sold as a shell plus
discrete pins. While Molex produces several different pins for use with the
PicoBlade series, the best pins for use with the MPU Expansion Interface
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are Molex part number 0500798000. They are suitable for use with 26-28
AWG wire. These pins can be crimped using one of Molex hand crimp tools
such as the 2002181900. Alternately, if the expense of the crimp tool is cost-
prohibitive for small prototype or limited production runs, pre-crimpedwires
are available from suppliers such as Digikey.

Figure 1.17: MPU Expansion Interface User-Side Molex Connector

Table 1.14: MPU Expansion Interface Components and Part Numbers

Part Number Manufacturer Description

0510211200 Molex PicoBlade 12 position connector recepta-
cle, 1.25 mm pitch

0500798000 Molex PicoBlade 26-28 AWG sockets
2002181900 Molex PicoBlade Hand Crimp tool
2149202211 Molex Pre-crimped PicoBlade lead - 75mm

length

1.8.4 Mating Cable Notes

• Interface should only be attached / detached while power is disconnected
from the OEMModem to avoid electrical damage.

1.9 Wakeup MCU Expansion Interface
1.9.1 Overview

TheWakeupMCUExpansion Interface is a single connector available to com-
municate with the wakeup MCU via +1.8V logic-level analog & digital periph-
erals.

NOTE: The physical connector of this interface is the same as described in
Section 1.8, however the pinout is not the same. If you have need to use the
Wakeup MCU Expansion Interface, please contact Popoto Modem at info@
popotomodem.com.
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1.10 RTC Coin Cell Interface
1.10.1 Overview

The RTC Coin Cell Interface is a single connector available to provide coin cell
backup power to the real-time clock (RTC) on the OEM Modem. This allows
the OEM Modem’s calendar time to be retained across power cycles of the
main battery.

1.10.2 Electrical Connections

Figure 1.18 shows theelectrical connections for the theRTCCoinCell Interface.
All signal directions are relative to the OEMModem.

Please refer to Figure 1.3 for the physical location of the interface connec-
tor on the OEMModem.

Figure 1.18: RTC Coin Cell Interface Schematic connections

Table 1.15: RTC Coin Cell Interface Electrical Pinout

Pin Number I/O Pin Name Notes

1 P RTC_VBAT RTC battery backup voltage supply (1.0-5.0
V, nominal 3.0 V)

2 P GND Board GND

1.10.3 Hardware Components

The RTC Coin Cell Interface is connected to using a Molex PicoBlade connec-
tor (P/N 0510210200) or equivalent. This connector is sold as a shell plus dis-
crete pins. While Molex produces several different pins for use with the Pi-
coBlade series, the best pins for usewith theRTCCoinCell Interface areMolex
part number 0500798000. They are suitable for use with 26-28 AWG wire.
These pins can be crimped using one of Molex hand crimp tools such as the
2002181900. Alternately, if the expense of the crimp tool is cost-prohibitive for
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small prototype or limited production runs, pre-crimped wires are available
from suppliers such as Digikey.

Figure 1.19: RTC Coin Cell Interface User-Side Molex Connector

Table 1.16: RTC Coin Cell Interface Components and Part Numbers

Part Number Manufacturer Description

0510211200 Molex PicoBlade 12 position connector recepta-
cle, 1.25 mm pitch

0500798000 Molex PicoBlade 26-28 AWG sockets
2002181900 Molex PicoBlade Hand Crimp tool
2149202211 Molex Pre-crimped PicoBlade lead - 75mm

length

1.11 Transducer Interface

1.11.1 Overview

The Transducer Interface is a single connector to attach the transducer for
acoustic communications.

Please refer to Figure 1.2 for the physical location of the interface connec-
tors on the OEMModem.

1.11.2 Transducer Electrical Connections

Figure 1.20 shows the electrical connections for the Transducer Interface. All
signal directions are relative to the OEMModem.
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Figure 1.20: Transducer Interface Schematic connections

Table 1.17: Transducer Interface Electrical Pinout

Pin Number I/O Pin Name Notes

1 O TRANSDUCER_OUT_P Transducer Output
2 P GND Board GND
3 P GND Board GND

• NOTE: The transducer is connected between pins 1 & 3 with shield (if any)
connected to pin 2.

1.11.3 Transducer Hardware Components

ThePower Input Interface is connected tousing aMolexMicro-Fit 3.0 connec-
tor (P/N 0436450300) or equivalent. This connector is sold as a shell plus dis-
crete pins. While Molex producesmany different pins for use with the Micro-
Fit 3.0 series, the best pins for use with the Power Input Interface are Molex
part number 0462355001. These pins are gold plated, rated for 250 mating
cycles, and have a low insertion force. They are suitable for use with 20-24
AWG wire. These pins can be crimped using one of Molex hand crimp tools
such as the 0638190000. Alternately, if the expense of the crimp tool is cost-
prohibitive for small prototype or limited production runs, pre-crimpedwires
are available from suppliers such as Digikey.
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Figure 1.21: Power Input Interface User-Side Molex Connector

Table 1.18: Power Input Interface Components and Part Numbers

Part Number Manufacturer Description

0436450300 Molex Micro-Fit 3.0 3 position connector recepta-
cle, 3.0 mm pitch

0462355001 Molex Micro-Fit 3.0 20-24 AWGgold plated, lubri-
cated sockets

0638190000 Molex Micro-Fit 3.0 Hand Crimp tool
2147611215 Molex Pre-crimped Micro-Fit 3.0 lead - 450mm

length

1.11.4 Mating Cable Notes

• SAFETY NOTE:The Transducer Interface is a high-voltage connection dur-
ing modem transmissions. Voltages in the range of hundreds of volts
peak-to-peak can be present. Ensure proper clearances around any ex-
posed metal on the Transducer Interface to any other metal.

• Interface should only be attached / detached while power is disconnected
from the OEMModem to avoid electrical damage.
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