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The AT37 is aew generation of the heated windshield washer system that has been
developed to improve the functionality, manufacturability and durability of the unit.

C PCRBg re-designed for maximum durability:
Alncreased circuit protection
AStrategic component and copper trace placement
AElectronic components upgrade

C Main Bodyg modified to reduce water ingress and the plastic material has been
upgraded to increase rigidity and durability.

C Main Coverg a rubber bead and water deflector were added to improve water
management.

C Electrical Connections modified and coated to prevent potential galvanic reaction.
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The changes listed below were implemented to increase reliability and enhance
manufacturability of the AT37 design:

C Negative transient protection circuitry rating increased from 200V to 400V
C Surface mount fuse added to protect the low current ground return
C All onboard low power electronics supplied Mpatrouted through thermal cut off fuse
C Copper ground plane removed from top and bottom layers
ACopper ground plane clearance on inner layers increased
C All components, grounds and duased traces eliminated within 200 mil of théatsupply region
C Component geometries reduced to increase space between circuit elements
AHigh current and low current circuitry separated to different regions of the PCB

C Thermal relief added to all througiole component solder lands and drill size adjusted
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MH35 (OEMGM)
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- . Aln the AT37, a surface mount 3 ampere fuse was added between tr

low current ground pin and the eboard ground plane. This will
pprotect the unit and vehicle in the unlikely event that a short circuit
does develop between a positive potential node on the PCB and low
current ground. The low current ground plane (blue, in inner layer)
terminates to one side of F1 on the top side of the board (red). The
low current ground connector pin terminates to the other side of F1.
No direct connection between the connector pin and ground plane
exists. The capacity to carry current is limited to the rating of the fuse
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AThe low current ground connector was soldered directly to the o
board ground plane and can carry substantial current in a fault
condition without an overload protection circuit.
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Aln the MH35, a thermal cunff was used to cut power to the relay ~ AThe MH 37 design eliminates the issue of possibly having power
coils in the event of a thermal reaway condition. More specifically, if the board after a thermal riiaway condition by routing all low currer
the microprocessor lost control of the relay drivers, the heaters couldon-board power through the thermal caff. This includes power to

be shut down in a safe fashion by breaking the circuit supplying the microprocessor, voltage regulator and relay coils.
current to the relay coils. The problem being that the fault that

originally caused this condition still may exist on the board and the
heater drivers may be receiving power.
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MH35 (OEMGM)

Low current ground is
shown in MagentaVbat
plane is shown in White fo
both the MH35 and AT37

ACopper pour is typically done to expand ground plane to all nooks Aln the AT37 design, the copper pour connected to the low current
and crannies on the board to aid in EMC. On the MH35 board the ~ ground plane on the top and bottom layers was removed. By remo
ground copper sits approximately 10mil frovbatpotential copper in grour_ld copper in this region the possibility of a current short circuit
a number of locations. Under normal circumstances this is notan  form IS gl_lmlnate_)d.

issue. However, the board can be susceptible to short circuits formin@A significant distance has been added betwsratand ground.
betweenVbatand ground when outside factors are taken in to AMore recent designs have proven that inner layer ground plane al
account. provides an outstanding, robust, grounding structure for the unit an

ensures EMC compliance.
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MH35 (OEMGM) AT37

G2 AaK wSlk Ré s&
shown in Magenta for {8
both the MH35 and
AT37.

Copper ground pour has
been removed from the area
surrounding the wash circuit.

Regions where parasitic
leakage current paths can form
on MH35.

AHaving top and bottom side copper ground pour may provoke AThe AT37 design eliminates possible issues with dendrites by movi
possibledendriticgrowth in the regions shown above. Notice the or removing ground conductors from all susceptible regions on the
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from the output circuit to nearby grounds is 10mil. This is normally

not an issue if each conductor is covered in solder mask. Solder

mask creates an environmental seal between electrically conductive

elements. However, exposed coppendiatand ground potential in

the form of groundvias solder pads and spark gaps are presentin

Ot 248 LINPEAYAGE (2 SIOK 20KSNJAY G(GKS a2 4K wSlFReéeé¢ OANDIAGD 2
combined with a little bit of moisture and a warm environment, the

exposed conductors may become a breeding ground for dendrites.
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MH35 (OEMGM) AT37

AThe MH35 design has spacing of 20mil between high current Aln the AT37 design, spacing between all internal conductors has |

conductors and 15mil between small signal conductors in inner layersignificantly increased. Global spacing for high current conductors
kept between 50; 100mil and for small signal conductors is set at

30mil or greater.
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AThe MH35 design was densely populated. Packing electronics cloddhe AT37 design has electronic components and copper traces
to Vbatcan form parasitic leakage betwe#ftibatand a number of moved 100mil away frowbatcopper.
circuit nodes surrounding it.

CLEAR DRIVING TECHNOLOGY



=31
Alpha’ =

‘ erm

Below is the MH35 vs. AT37 component density plot. Red is most dense, blue is least dense.

MH35 (OEMGM) AT37

! | !

Low Current Circuitry High Current Circuitry
AThe MH35 design was densely populated. AElectronic component geometry reduction allowed spreading
ALow current and high current circuitry were interlaced throughout components out on the board thus maintaining reasonable space
the entire PCB. between them. It helps to minimize points where contamination or

dendrites can form parasitic leakage current on the board.
ALow current and high current circuitry is separated to different
regions of the PCB.

ALess components density aids in manufacturability as well.
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MH35 (OEMGM) AT37

The solder joints shown in the diagram above are now
free of components within a 300mil diameter.

Examples of SMT components located too close to a
through hole solder joint to allow automated soldering.

ASMT components crowded through hole solder connections in  ASMT component placement was optimized in the AT37 design per
the MH35 design making it unfeasible to solder using automated contract manufacturer guidelines to facilitate soldering through hole
machinery. components using automated soldering process. SMT components a
kept at a certain distance away from a through hole solder connectior
to allow room for the machine to solder the through hole components
without disturbing other components.
AThe component placement optimization and@gentation provides
the capability of using entirely automated assembly process.
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Component pins soldered
{ directly to this mass of
| copper with no thermal
relief. Similar copper
masses exist on all 4
| layers of the PCB. All this
copper must heat to near
| 170C before solder will
{ flow. This requires high
temperature and a long
contact time that can
{ damage the part being

b soldered during assembly.

Component pins soldered
directly to the copper
plane once again.
However, now the copper
plane is broken up by a
series of smaller
conductors. Also, the
amount of copper has
been reduced, so there is
less material to heat up
before solder will flow
properly during assembly.

AThe MH35 PCB does not have proper thermal relief on through hol&The AT37 design provides proper thermal relief on through hole
solder lands. From an electrical engineering perspective no thermal components if they are connected directly to the copper plane.
relief is desirable. This helps to keep board temperature down by ~ AThe copper plane was reduced wherever possible.

reducing the resistance of high current circuit paths. However, from aASmall through hole components are no longer connected directly
process engineering perspective it is a problem. Solder joints that lagklarge copper plane. Rather, a single thermal spoke connects to tt
adequate thermal relief are difficult to solder and prone to solder land. At the other end a through hole via makes the connect
manufacturing fallout and defects. to the copper plane.
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AThe AT37 uses a pogin approach for programming on the

AThe MH35 PCB design has apii8connector that is used to
program the unit on the assembly line. The pins of the assembly line prior to potting .
connector are exposed and may be contaminated over time.
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MH35 (OEMGM)

These walls
were
enlarged for
better water
protection

AThe AT37 main body-was modified to improve water protection. The
dotted lines on the picture show that these walls were enlarged to
properly accommodate the rubber bead that has been applied on the
main cover (see next slide for details)

AMain body of the MH35 unit is made of general grade Nylon 66APlastic material was changed to increase rigidity of the heating

with 33% fiber glass. Plastic properties: melting peR&7°C chamber area and withstand higher temperatures. It is a special
(496°F), deflection temperature at 118lpa (264 psi) 249°C material (plastic manufacturddbuponf) Zytel[HTN with 35% fiber glass.
(48C°F), deflection temperature at 0.449pais not available due  Plastic properties: melting poirB00°C (572F); deflection temperature
to lower melting point, flexural modulus8620Mpa. at 1.8Mpa (264 psix 255°C (492F), deflection temperature at

0.45Mpa (65 psH285°C (5458F), flexural modulug 9000Mpa.
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MH35 (OEMGM) _ AT37

Water
Deflector

AMain function of the cover in the MH35 design is to protect AThe AT37 cover hasnater deflector to improvewater management
internal components and washer system hose connection.
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Negative terminal removal

MH35 (OEMGM) AT37

Negative Negative
terminal terminal has

been removed
Positive

terminal

AThe negative terminal in the MH35 design has been found AThere is no negative terminal in the AT37 thus possible galvanic
redundant. reaction is reduced.
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Coated bolts and drain hole enhancement

MH35 (OEMGM) AT37
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Exposed
electrical N
connections rain hole

Silicone coating
applied here

Drain holes

AAll electrical connections are exposed to moisture and may ASilicone coating applied on both heads of the M6 bolt and on the
corrode over time. positive terminal.

AThe drain hole is located on the back side of the main body. In AlLocation of the drain hole is changed and its size doubled.
AyalalrftfSR LRarldArAzy 2y | @OSKAOf S: GKS dzyAG Q& oN}O1S0G YIF& RA
proper drainage of water from inside the unit.

f
CLEAR DRIVING TECHNOLOGY \



5-pin connector ar

MH35 (OEMGM) AT37

Silicone coating
applied here

5-pin

/ connector

iy

Silicone coating

Exposed
applied here

M6 bolts
and nuts

AThe 5pin connector on the PCB are not sealed and may get AThe AT37 design has theg connector, M6 bolts and M6 nuts
coated with silicone.

contaminated over time.
A M6 bolts and nuts are exposed.
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