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DIMENSITY 820 SHOWS TRUE COLORS 
By Linley Gwennap  (June 15, 2020) 

Even though the first phones using its Dimensity 800 
recently began shipping, MediaTek announced a better, fast-
er version with immediate availability. The Dimensity 820 
upgrades all major subsystems to better match the leading 
mid-premium processors. Xiaomi is already shipping the 
new product in its Redmi 10X 5G phone, which has a base 
price of only 1,599 yuan ($225). 

MediaTek introduced the Dimensity 800 early this year 
as its first 5G processor for mid-premium smartphones, 
which generally sell for $300–$500. That chip offers four 
“big” Cortex-A76 CPUs, four “little” Cortex-A55 CPUs, and 
a midrange Mali-G57 GPU (see MPR 2/24/20, “MediaTek 
Brings 5G to Mid-Premium”). The 820 carries forward the 
same design but boosts the big cores’ speed from 2.0GHz all 
the way to 2.6GHz, improving both single- and multicore 
performance by up to 30%. It also increases the GPU-core 
count from four to five and raises the GPU clock speed, 
yielding 33% greater peak performance. 

Both 7nm chips offer MediaTek’s home-grown AI ac-
celerator, but the 820 clocks it 15% faster to achieve 2.8 peak 
TOPS—about half as much as the high-end Dimensity 1000. 
The 820’s ISP is rated for 80-megapixel images, a 25% im-
provement. The upgraded video engine can record and play 
back 4K video at 60fps, twice the 800’s capability.  

In connectivity, the 820 is the same as the 800. Both 
integrate 802.11ac (Wi-Fi 5), Bluetooth 5.1, GNSS location, 
and FM radio. The 5G modem can handle sub-6GHz fre-
quencies with carrier aggregation (2xCA), which enables op-
erators that lack a full 100MHz channel to combine two nar-
rower channels and achieve the same 2.3Gbps peak data 
rate. Although operators don’t implement 2xCA today, this 
support enables phone makers to implement this capability 
when it becomes available. MediaTek is unique is handling 
dual 5G SIMs, a popular 4G capability that now allows hav-
ing two 5G data plans.  

The improvements make the Dimensity 820 more sim-
ilar to the new Kirin 985, which powers some of Huawei’s 
mid-premium phones (see MPR 6/8/20, “Kirin 985 Up-
grades AI Performance”). The 985 has four Cortex-A76 

CPUs, but because it runs one at 2.6GHz and three at 
2.4GHz, the 820 delivers slightly better multicore perfor-
mance and essentially the same single-core performance. 
Nevertheless, Kirin’s eight-core GPU and more powerful AI 
engine give it an advantage. 

The 820 fares better against the Snapdragon 768G, a 
similarly speed-boosted version of the Snapdragon 765 (see 
MPR 12/30/19, “Snapdragon 765 Enables 5G Roaming”). 
The Qualcomm chip has only two big cores plus six little 
cores, giving Dimensity a sizable lead in total CPU perfor-
mance. But the 768G clocks its top CPU at 2.8GHz, provid-
ing better single-core performance. Although it implements 
a newer architecture, the 820’s AI engine performs simi-
larly to the company’s Helio P90, which outscores the 765/ 
768G on both the integer and FP portions of ETH’s AI-
Benchmark. The 800/820 and 765/768G have similar peak 
sub-6GHz 5G data rates, but the Snapdragons lack 2xCA 
and can’t handle dual 5G SIMs. For operators that imple-
ment millimeter-wave 5G, however, Qualcomm is the only 
vendor. 

Given that the 820 began shipping about a month after 
the 800, it’s unlikely that MediaTek created two different 
chip designs for the same market so quickly. Instead, we 
believe both employ the same physical design, but the 800 
simply downclocks several units in addition to disabling one 
GPU core. The 820’s higher clock speeds increase power dis-
sipation and may therefore limit the design to only short 
bursts of performance before the phone heats up. The Redmi 
phone features a slightly thicker and heavier battery to help 
compensate for the extra power draw. 

The Dimensity 800 appears in phones such as the 
Huawei Enjoy Z 5G (1,799 yuan) and the Oppo A92s (2,299 
yuan). Given the Redmi 10X’s lower price, MediaTek appar-
ently sells the Dimensity 820 for about the same price as 
the 800, and both chips can serve the midrange ($200–$300) 
as well as mid-premium segment. We expect future phones 
will mainly employ the 820, unless MediaTek decides to 
drop the 800’s price. Such a price cut could be difficult given 
the size of the 5G modem, but it may become necessary in 
early 2021. In the meantime, the 820 should be the compa-
ny’s primary mid-tier solution, providing strong CPU per-
formance and unique 5G capabilities. ♦ 
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