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Introduction

ASCII/RS-485 is based on a simple time protocol originally defined by 
Arbiter Systems called “ASCII + QUAL.” An ASCII string is communicated 
over RS-485 and consists of an on-time mark (OTM) transmitted once per 
second, followed by an ASCII representation of the date/time and time 
quality.

This protocol is used by some power meters for time synchronization via 
a spare RS-485 data communications port. Devices which support ASCII/
RS-485 include: PowerLogicTM PM8000, ION9000 and ION7550/7650 
meters by Schneider Electric and 9410, 9810 and 9510/9610 meters by 
Siemens.

Trystar Sequence of Events Recorders (SER-32e, SER-3200 and SER-
2408) can generate ASCII/RS-485 to synchronize these power meters, 
greatly simplifying time sync design.

ASCII Time Code

ASCII/RS-485 is the name for an ASCII-based time protocol distributed 
over a standard RS-485 2-wire network. The ASCII code (called “ASCII + 
QUAL”) consists of an on-time mark (OTM) once per second followed by 
ASCII representation of the date/time and time quality as follows:

Note: As shown above, the ASCII code includes an ambiguity of one year, 
so the device must first be set to the correct year through other means.

Summary
Some power meters use an ASCII character 
string transmitted over RS-485 for time 
synchronization.
This document describes the protocol, and 
gives examples of how Trystar products 
are used to synchronize devices requiring 
this protocol, including PM8000 and 
ION7550/7650 meters by
Schneider Electric and 9410 and 9510/9610 
meters by Siemens.

Note: As shown above, the ASCII code 
includes an ambiguity of one year, and so the 
device must first be set to the correct year 
through other means.

PROTOCOL DESCRIPTION
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PM8000 and ION7650 meters by Schneider 
Electric

RS-485 Connections to Power Meter(s)

Wiring of the ASCII/RS-485 signal from the time source (SER) to one or 
more meters is shown below. Though not shown, the shield conductor 
should be grounded at one end only, and the data pair terminated with 
a suitable impedance (e.g., 120-ohm, 1/4-watt resistor), per the RS-485 
standard.

WIRING

A B shield*A  B  s hield*

Belden 9841 cable, 
or equivalent

time sync master

* Note: TIME IN/OUT connections A and B are negative ( ) and positive (+) RS-485, 
respectively.  The shield connection is provided simply as a convenient means for 
terminating the cable shield; it is not connected internally within the Trystar SER.

A B shield*

up to 16 devices

A = 
B = +

Meter COM port
(RS-485)

Meter COM port
(RS-485)

ASCII/RS-485 Implementation

The remainder of implementation details for the ASCII/RS-485 are spe-
cific to the power meters which support it. As stated previously, these 
include:

•	 PowerLogic PM8000, ION9000 and ION7650/7550 meters by 
Schneider Electric

•	 9410, 9810 and 9510/9610 meters by Siemens

Recommended wiring connections and device setup are described below.

APPLICATIONS OF ASCII/RS-485  
IN PRODUCTS BY OTHERS
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The Clock module controls the meter’s internal clock, and so the meter 
must be set to use the RS-485 communications port for time sync, then 
the COM port settings specified to ensure compatibility with the ASCII/
RS-485 time source.

Trystar SER-32e (or SER-3200/2408-PTP)

Trystar Sequence of Event Recorders accept a variety of time source 
options and then sync with each other using PTP (Precision Time Proto-
col). A PTP slave can also output a legacy protocol to devices that do not 
support PTP, such as ASCII/RS-485. Other time-sync input and output 
options are also supported for additional flexibility and interoperability 
with other devices.

DEVICE SETUP

APPLICATIONS OF ASCII/RS-485  
IN TRYSTAR PRODUCTS

ION Clock Setup Setting

Clock Source COMM

Time Sync Source COM1 or COM2

ION COM Setup Setting

Protocol GPS: Arbiter

Baud Rate 9600 bps

RTS (Transmit) Delay 0 (or 0.01s)

Unit ID 1

Serial Port Settings 8N1

RS-485 Bias OFF
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Time source options via PTP, NTP or Modbus TCP use the SER’s built-in 
Ethernet interface (RJ-45). IRIG-B or DCF77 inputs require an adapter 
(EZC-IRIG-B or EZC-DCF77) as shown.

When PTP is selected as time source, the SER also serves as a “PTP 
time-sync hub” for non-PTP devices, generating the time-sync protocol 
needed: IRIG-B, DCF77, 1per10 (via PLX adapter) or ASCII (via built-in 
RS-485 port), as shown below.

SER Time Source Options
(Time-Sync IN)

SER as Time-sync Hub
(Time-Sync OUT)

SER

EZC-DCF77EZC-IRIG-B

Ethernet

PTP or NTP or 
Modbus TCP 
(over Ethernet)

IRIG-B DCF77

OROR

Note: Only one protocol can be selected for 
output via the PLX connector (IRIG-B, DCF77 
or 1per10). However, for maximum flexibility, 
the ASCII / RS-485 output is enabled by 
default any time an SER is set to
use PTP for time source (IN) or  
time-sync (OUT).

IRIG-B (5V DCLS)

IRIG-B (24V, to STR-IDM)
DCF77 (24V)
1per10 (24V)

PLX-5V

PTP

Ethernet PLX-24V

SER ASCII (RS-485)

OR

OR
OR
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Time Synchronization as Easy as 1-2-3

PTP (Precision Time Protocol defined in IEEE 1588) takes advantage of 
hardwareassisted timestamping to achieve sub-millisecond time synchro-
nization over an Ethernet network. Trystar offers simple, scalable system 
architectures using PTP as the means to distribute a precise time refer-
ence to all devices that support PTP. Trystar Sequence of Event Record-
ers accept a variety of time-source options, and sync with each other 
automatically over Ethernet, using PTP. In addition, an SER can serve as a 
“PTP time sync hub” for devices that do not yet support PTP.

Simple, building-block options are shown below. The first Trystar SER 
accepts a time reference signal (such as IRIG-B or DCF77), then serves 
as PTP master clock for all other SERs as well as other devices which sup-
port PTP. For a device that does not support PTP, a nearby SER outputs 
the protocol needed (e.g., ASCII/RS-485) effectively making this device 
“PTP-enabled” as well.

Choose a Time Source

Set the first SER’s time from a web 
browser, EPMS software or NTP server. 
Optionally, add a GPS antenna/receiver 
to provide an external time reference 
traceable to UTC (Coordinated Univer-
sal Time), to compare data from other 
sites or organizations (e.g., electric 
utilities).

Sync all SERs with Each Other (PTP)

Configure the first SER to output PTP 
(PTP grandmaster clock); all other SERs 
on the same Ethernet network sync with 
each other automatically (within 100 
μsec). No special Ethernet switches. No 
additional setup. Simple, affordable, 
scalable.

Sync Other EPMS Devices

Sync SERs with other EPMS devices 
using PTP over Ethernet, all within 100 
μsec. No PTP? No problem! For devices 
that do not yet support PTP, a Trystar 
SER (PTP slave) can serve as a “time-
sync hub” to output the legacy proto-
col needed (IRIG-B, DCF77, ASCII, or 
1per10).

PRECISION TIME PROTOCOL  
(PTP) per IEEE 1588

For More Info on PTP:
Tech Note: Hi-res Time Sync using PTP/1588 
(TN-100)
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Time-sync Output (ASCII / RS-485)

Sequence of Events Recorders have a built-in RS-485 communica-
tions port that can be used to output the ASCII serial code supported by 
PM8000, ION9000 and ION 7550/7650 meters from Schneider Electric 
and 9410, 9810 and 9510/9610 meters from Siemens.

The ASCII protocol (“ASCII + Quality”) is distributed over a 2-wire RS-485 
network at 9600 bps as described earlier. The SER is configured as time-
sync master to generate the ASCII/RS-485 output to one or more devices. 
If desired, up to 16 devices can be synchronized over RS-485 from a 
single SER. 

For greater flexibility, a Trystar SER configured as PTP master (outputs 
PTP to other devices) also outputs ASCII/RS-485 by default.  
(See note below.)

Time-sync Output (ASCII / RS-485) + IRIG-B

Because the RS-485 comm port is built into the SER, it is possible to 
output both ASCII/RS-485 and another protocol (e.g. IRIG-B) out its top 
DB-15 connector using a PLX interface.

Note: Only one protocol can be selected for output via the PLX connector 
(IRIG-B, DCF77 or 1per10). However, for maximum flexibility, the ASCII / 
RS-485 output is enabled by default any time an SER is configured with 
time source = PTP. Thus, an SER can output one of these protocols (via 
the PLX connector) and output the ASCII/RS-485 signal as well, without 
additional configuration for the ASCII output.

The example shown below illustrates such a case, with conventional (5V) 
IRIG-B signal via PLX-5V and ASCII via the RS-485 time-sync output 
connection.

SYNCHRONIZING NON-PTP  
DEVICES
(via ASCII/RS-485)

SYNCHRONIZING NON-PTP DEVICES
(ASCII hybrid systems)

SER

-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER 32

1234 5 678C 9 10 11 12 13 14 15 16 CC C22 2821 2518 2617 19 2924 322320 30 3127

PTP SLAVE
(Time source = PTP)

(Time-sync out = ASCII)

Ethernet LAN

PTP

1 to 16 
devices

ASCIIASCII ...

Daisy-chain wiring, Belden 9841 cable or 
equivalent, 4000 ft (1200m) max total length.

RS-485 
termination

Devices that support ASCII/RS485:
- PM8000, ION9000/7550/7650 meters     
  (Schneider Electric)
- 9410, 9810, 9510, 9610 meters 
  (Siemens)

Note: Only one protocol can be selected for 
output via the PLX connector (IRIG-B, DCF77 
or 1per10). However, for maximum flexibility, 
the ASCII / RS-485 output is enabled by 
default any time an SER is set to use PTP or 
NTP for time source (IN) or  
time-sync (OUT).
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An EPMS (Electrical Power Management System) example is shown 
below that uses PTP for time synchronization over Ethernet, with IRIG-B 
from the time source (GPS clock) and SERs as PTP time-sync hubs to 
output legacy protocols (e.g., IRIG-B, DCF77, ASCII/RS-485) to devices 
that do not support PTP directly.

Time Source. In addition to the first SER, a second Trystar SER accepts 
IRIG-B as its time source from the GPS clock. In this design, both SERs 
are configured as a PTP master using the same PTP domain number. 
Using the IEEE 1588 “Best Master Clock” algorithm, one SER automati-
cally acts as the PTP grandmaster clock, and the other waits in standby 
mode in case it is ever needed as a backup.

Time Distribution. The first SER (or the backup SER) serves as PTP 
grandmaster for all other Trystar SERs (PTP slaves), synchronized within 
100 μsec of each other. If the first clock fails or goes offline, the backup 
PTP master becomes the grandmaster clock automatically and remains 
in service until the other is restored. This ensures reliable, uninterrupted 
time service to all devices.

Time Conversion. The devices located in other power distribution equip-
ment enclosures are synchronized from a nearby SER, using the protocol 
needed (e.g., IRIG-B or ASCII/RS-485).

EPMS SYSTEM EXAMPLE
(Sync 2 or more SERs via IRIG-B:
PTP Master and  
PTP Standby Master)

PTP

1 to 16 
devices

ASCIIASCII ...

Daisy-chain wiring, Belden 9841 cable or 
equivalent, 4000 ft (1200m) max total length.

RS-485 
termination

up to 7 
devices

IRIG-BIRIG-B ...

IRIG-BPLX-5V

SER

-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER 32

1234 5 678C 9 10 11 12 13 14 15 16 CC C22 2821 2518 2617 19 2924 322320 30 3127

PTP SLAVE
(Time source = PTP)
(Time source = NTP- 

SER-32e only)
(Time-sync out = IRIG-B 

and ASCII/RS-485)

Ethernet LAN

PTP

Daisy-chain wiring, Belden 8760 cable or 
equivalent, 1000 ft (300m) max total length.
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Ethernet

MV SWGR GEN SWGR

LV SWBD 1 PDP 1 UPS 1

LV SWBD n PDP n UPS n

WEB 
BROWSER

EPMS 
SOFTWARE

= IRIG-B (5V DCLS)

= DCF77 (24V DCLS)

= 1per10 (24V DCLS)

= ASCII / RS-485

Meter Meter

-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

ASCII / RS-485

PTP 
SlaveRelay Relay-

S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

PTP 
Slave

PLX-5V

IRIG-B

Meter Meter-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

ASCII / RS-485

PTP 
Slave

Meter Meter-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

PTP 
Slave

PLX-5V

IRIG-B

Meter-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

PTP 
Slave

PLX-24V

DCF77

Meter-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

ASCII / RS-485

PTP 
Slave

Meter Meter-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

PTP 
Slave

PLX-5V

IRIG-B

Meter-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

PTP 
Slave

PLX-24V

DCF77

Meter-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

ASCII / RS-485

PTP 
SlaveMeter-

S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

ASCII / RS-485

PTP 
Slave

Meter-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

ASCII / RS-485

PTP 
Slave

PANEL

GPS
Antenna

EZC-IRIG-B

IRIG-B

IRIG-B

GPS
Clock

Relay Relay Relay Relay-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

PTP 
Master

-
S
H
L
D

S
H
L
D

TRIGGER

OPTIONS10/100 ETHERNET

TIME 24 Vdc

+ V+ V-

SER32

1 2 3 4 5 6 7 8 C 9 10 11 12 13 14 15 16 C C C22 2821 2518 2617 19 2924 322320 30 3127

SER

PTP 
Master

(standby)

EZC-IRIG-B

EPMS SYSTEM EXAMPLE—High-def time-sync over Ethernet using PTP; two SERs accept IRIG-B from GPS clock, one is PTP 
master, other is standby
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