Daytona Sensors LLC CD-1, Crane HI-6 and
Engine Controls and Instrumentation Systems

MSD Digital 6 Teardown

FEATURE COMPARISON
Feature

Daytona
Sensors CD-1
P/N 102003

Crane HI-6DSR
P/N 6000-6424

MSD Digital 6
P/N 6520

RPM Limiting
Stages

Three. Third
(launch) stage
set via PC Link

Two

Two

Retard Capability

Driver adjustable
retard, boost
retard, and 0-10º
high gear retard
capability

Driver adjustable
retard and boost
retard capability

0-10º high gear retard
capability only

Start Retard

Yes

No

Yes

Timing Advance
Capability

Yes. RPM based
advance curve or
3D timing map
based on RPM
and manifold
pressure

No

No

Data Logging

Yes. Internal 16
Mbit DataFLASH
memory

No

No

General Purpose
Input/Output
Terminals

Three

None

None

Optional PC Link

Yes. Can upload
custom advance
curves and
download logged
data

No

No
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ASSEMBLY
All three units utilize an extruded aluminum housing with stamped aluminum end plates that holds a single printed
circuit board (PCB) assembly. Power devices are held against the lower left side of the housing by a heat sink bar.
The CD-1 uses a wire harness for battery power, ground, and coil connections and a 12 terminal Deutsch
connector for signal connections. The Crane HI-6DSR uses a wire harness for all connections. The MSD Digital 6
uses a wire harness for all connections except the tach signal that is brought out on a non-locking tab connector. All
CD-1 and Crane HI-6DSR units are fully encapsulated with soft urethane material. MSD units are inconsistent.
Some production units are fully encapsulated. The sample we obtained was only conformal coated and used hot
melt adhesive to secure larger components that could vibrate loose. In general, any automotive electronics
mounted underhood should be fully encapsulated to avoid failures due to moisture intrusion.
Comparative internal views of the three units are shown below. The pictures are scaled to the same relative
dimensions and speak for themselves. The CD-1 has a neat, organized layout with high power devices spaced
wide apart for improved heat dissipation. The wire harness connections are routed far away from sensitive digital
circuitry. With the exception of high power devices, switches, and connector, all other components are surface
mount. The Crane HI-6 shown (the HI-6DSR is identical with the exception of two additional switches) has older
technology with fewer and larger surface mount components. The MSD Digital 6 relies entirely on obsolete
technology through-hole type components. Both the Crane and MSD units have jumbled wire harness connections
that are routed directly over sensitive digital components.

Internal View of Daytona Sensors CD-1
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Internal View of Crane HI-6

Internal View of MSD Digital 6
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TECHNOLOGY
All three units are capacitive discharge (CD) type ignitions with similar output characteristics and are suitable for
racing use on high performance V8 engines running up to 10,000 RPM. All three units have a flyback type
switching power supply in the DC/DC converter stage that charges up the energy storage capacitor. And all three
units are based on modern IGBT (insulated gate bipolar transistor) technology in the coil driver output stage.
The CD-1 utilizes an Atmel ATmega64 FLASH based processor versus the Microchip PIC16C series one-timeprogrammable processors found in the Crane and MSD units. Both Atmel and Microchip processors use fast RISC
technology, but the newer Atmel processor executes instructions four times faster. The Atmel processor stores the
program in FLASH memory that can be reprogrammed using the PC link, even after final assembly. This feature
makes it possible for us to offer custom versions of the CD-1 without minimum production runs. The Atmel
processor also has EEPROM (electrically erasable programmable read-only memory) for storage of custom
advance curves and other user programmable parameters. None of these capabilities are possible with the
Microchip processors used in the Crane and MSD units.
As mentioned above all three units have a flyback type switching power supply in the DC/DC converter stage. The
DC/DC converter is a critical part of any CD ignition system. Efficiency is the most important criteria for the DC/DC
converter. Lower efficiency means greater heat dissipation, higher operating temperatures, and reduced long term
reliability. The Crane HI-6 DC/DC converter has a small E-core type transformer and older MOSFET (metal-oxidesemiconductor field-effect transistor) switching device that limits the efficiency to about 70%. That means that 30%
of the energy supplied by the battery to charge the capacitor is lost as heat. The MSD DC/DC converter utilizes
similar MOSFET technology but has an improved toroidal transformer that boosts efficiency to about 80%. The CD1 utilizes the latest MOSFET technology, a new patented power supply topology known as boundary-mode control,
and a novel regenerative snubber network that recovers energy otherwise lost during power device switching. The
net result is over 90% efficiency and the ability to maintain full output even if the battery voltage drops well below 10
volts.
The Crane and MSD units lack internal data logging. The CD-1 has an Atmel AT45DB161D 16 Mbit DataFLASH
memory that allows data logging at rates ranging from 2 samples/second for 5 hours to 100 samples/second for 6
minutes. When equipped with an optional manifold absolute pressure (MAP) sensor and vehicle speed sensor, the
CD-1 system will log data including RPM, vehicle speed, manifold pressure, ignition timing, battery voltage, and
status of the various inputs and outputs.
The Crane and MSD units lack programmable general purpose input/output terminals. The CD-1 has three such
terminals that can be programmed for a variety of functions including data logging vehicle speed or analog 0-5 volt
signals such as throttle position, and/or controlling devices such as a shift light or nitrous system. For complete
details, refer to the CD-1 instructions.
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